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 CHAPTER 1.  SUMMARY 
 
SUMMARY OF PROPOSED ACTIONS 
 

The existing mammal hunting regulations, which are adopted by the Fish and Game 
Commission (Commission) at least once every three years, provide for hunting of mature 
Nelson bighorn rams.  The proposed action would add a new hunt zone in the White 
Mountains area and adjust the number of tags for existing bighorn sheep hunting areas.  By 
continuing regulations providing for the limited sport hunting of mature Nelson bighorn ram, 
the Commission would be implementing Section 4902, Fish and Game Code (Appendix 1).  
The Commission's action would also be consistent with the wildlife conservation policy 
adopted by the Legislature (Section 1801, Fish and Game Code).  The State's wildlife 
conservation policy, among other things, contains an objective of providing sport hunting of 
wildlife resources where such use is consistent with maintaining healthy wildlife populations. 
 The project being considered is described as a proposal to implement sport hunting as an 
element of Nelson bighorn sheep management.  Based on an analysis of the potential effects 
of the proposed action on bighorn sheep and the environment, the project has been designed 
to maintain healthy bighorn sheep herds in the hunt zones. 
 

Existing law (Section 4902, Fish and Game Code) allows the Commission to authorize 
sport hunting of mature Nelson bighorn rams in management units for which plans are 
developed (Section 4901, Fish and Game Code).  The existing law also specifies that the 
Commission may authorize the take of no more than 15 percent of the mature Nelson bighorn 
rams from each management unit, as determined by the Department of Fish and Game's 
(Department) annual population estimate.  Based on the information collected by the 
Department and other Federal, State, and local agencies, the Department estimates the 2004 
statewide bighorn sheep population at 3,600 animals distributed in approximately 61 separate 
herds.  The Commission has been notified by the Department of this estimate; therefore, the 
Commission may authorize the take of a limited number of mature Nelson bighorn rams by 
establishing the areas, seasons and hours, bag and possession limits, and the number of 
rams that may be taken pursuant to its regulations. 
 

State law requires that the Commission review the mammal hunting regulations at 
least once every three years, and that the Department present its recommendations for 
changes to the mammal hunting regulations to the Commission at a public meeting in 
February.  Based on the Department's recommendations, as well as recommendations and 
comments from other agencies and the general public, the Commission may implement 
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changes to the mammal hunting regulations, including hunting of mature Nelson bighorn 
rams. 
 
PROPOSED PROJECT 
 

The Department is recommending that the Commission adopt regulations that will 
provide for taking no more than 15 percent of the mature Nelson bighorn rams from each 
management unit. In addition, a new hunt area is added as Zone 7 in the White Mountains. 
The new hunt zone is:  That portion of Mono County within a line beginning at U.S. 
Highway 6 and the Mono-Inyo county line; northward on Highway 6 to the 
California-Nevada State Line; southeasterly along the California-Nevada State Line to the 
Mono-Inyo County Line; westward along the Mono-Inyo County Line to the point of 
beginning. 
 
 
 TABLE 1-1 
 Range of Proposed Tags to be Allocated 
 

 
Hunt Zone 

 
Range of 
Proposed 

Tag Allocation 
 
Zone 1 - Marble Mountains 

 
2-4 

 
Zone 2 - Kelso Peak/Old Dad Mountains 

 
2-4 

 
Zone 3 - Clark/Kingston Mountain Ranges 

 
0-2 

 
Zone 4 - Orocopia Mountains 

 
0-2 

 
Zone 5 - San Gorgonio Wilderness 

 
0-2 

 
Zone 6 - Sheep Hole Mountains 

 
0-2 

 
Zone 7 - White Mountains 

 
0-4 

 
Fund-Raising Tags 

 
0-2 

 
TOTAL 

 
4-22 

 
 





 
 4 

Within this allocation, fund-raising tags will continue to be made available to take a ram 
from any hunt zone.  The number of fund-raising cannot exceed 15 percent of the total number 
of hunting tags allocated for all hunting zones.  The number of public hunting tags allocated is 
determined by counts and surveys made by the Department and will not exceed 15 percent 
of the mature rams estimated in each unit. 
 

The Department is also providing the Commission with one hunting alternative to the 
proposed action, which could feasibly attain the basic objectives of the project.  Under this 
alternative, tags would be issued as listed in Table 1-2. 
 
 TABLE 1-2 
 Alternative Tag Allocation 
 

 
Hunt Zone 

 
Alternative 

Tag Allocation 
 
Zone 1 - Marble Mountains 

 
1 

 
Zone 2 - Kelso Peak/Old Dad Mountains 

 
1 

 
Zone 3 - Clark/Kingston Mountain Ranges 

 
1 

 
Zone 4 - Orocopia Mountains 

 
1 

 
Zone 5 - San Gorgonio Wilderness 

 
0 

 
Zone 6 - Sheep Hole Mountains 

 
1 

 
Zone 7 - White Mountains 

 
1 

 
Open Zone Fund-Raising Tag 

 
1 

 
TOTAL 

 
7 

 
In addition, two alternatives which do not involve public hunting are also presented for 

consideration.  They include relocating mature rams and the "no-hunting" alternative.  Under 
the "no-hunting" alternative, a combination of management options are available under 
existing authority, such as relocation of bighorn sheep.  However, exclusive use of relocation 
is considered separately as well. 
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EFFECTS ON THE ENVIRONMENT 
 

Table 1-3 summarizes the findings of the Department.  There are no significant 
adverse impacts associated with the proposed project, or any of the project alternatives. 

 
 

 TABLE 1-3 
 Effects on the Environment of Limited Public Hunting of Bighorn Sheep 
 

 
Alternative 

 
Significant 

Impact 

 
Nature of 

Impact 

 
Mitigation 
Available 

 
Nature of 
Mitigation 

 
Proposed Project: 

Adding new hunt area and 
Modifying number of tags 

 
No 

 
None 

 
N/A 

 
N/A 

 
Alternative 1: 

No recreational hunting.   
Continue the translocation 
of bighorn sheep into  
historical habitat 

 
No 

 
None 

 
N/A 

 
N/A 

 
Alternative 2*: 

Translocate rams in lieu of 
hunting 

 
No 

 
None 

 
N/A 

 
N/A 

 
Alternative 3: 

Lower hunting harvest of  
mature rams 

 
No 

 
None 

 
N/A 

 
N/A 

 
* These alternatives eliminate the proposed public hunting element as part of the Department's bighorn 

sheep management program. 
 
 
PUBLIC INPUT AND AGENCY CONSULTATION 
 

The Legislature has delegated authority to the Commission, whose members are 
appointed by the Governor, to regulate the take and possession of wildlife.  The 
Legislature has further directed the Commission to hold public meetings at least once 
every three years for the purpose of considering and adopting revisions to regulations 
relating to hunting and trapping of mammals (sections 200-207, Fish and Game Code; 
Appendix 1).  Recommendations and comments from the Department, other agencies, 
and the public are received at all three public meetings. 
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The California Environmental Quality Act (CEQA) encourages public input.  One of 

the primary purposes of the environmental document review process is to obtain public 
comment, as well as to inform the public and decision makers.  It is the intent of the 
Department to encourage public participation in this environmental review process. 
 

Prior to preparing this environmental document, the Department developed a 
Notice of Preparation (NOP).  On December 6, the NOP was provided to the State 
Clearinghouse for distribution, as well as to land management agencies in California that 
have an interest or play a key role in Nelson bighorn sheep management [including the 
U.S. Fish and Wildlife Service (USFWS), Bureau of Land Management (BLM), National 
Park Service (NPS) and U.S. Forest Service (USFS)].  The NOP requested that any 
comments regarding input to the environmental document be submitted to the 
Department within 30 days of receipt of the NOP. 
 

The Department has also encouraged public input into the environmental 
document by scheduling a scoping session to discuss documents prepared in support of 
mammal hunting and trapping regulations.  The scoping session was held January 11, 
2005, in Sacramento.  

 
The Department prepared a draft environmental document (DED) regarding 

bighorn sheep management (Section 362, Title 14, CCR).  The DED was made available 
for public review on February 4, 2005.  It was mailed to individuals and organizations who 
expressed interest in this issue.  The individuals and organizations which received the 
DED are listed in Appendix 4.  Additionally, notice of availability of the DED for public 
review was provided to the State Clearinghouse, which provided notice of availability to 
over 880 organizations, including all county governments in California.  Notice of 
availability was also published in 24 major California newspapers.  Each of the 24 
newspapers has a daily circulation exceeding 50,000.  The DED was also made available 
in the Department=s six regional offices and in the Department=s Bishop, Eureka, Menlo 
Park, and San Diego satellite offices.  During the 45-day notice period the draft 
environmental document was available for public review and no comments were received 
regarding the document.  Also, a letter was received from Ms. Terry Roberts, Senior 
Planner, State Clearinghouse, noting that the Department had complied with the CEQA 
review requirements for the draft environmental document and that no State agency 
comments were received. 

 



 
 7 

 
AREAS OF CONTROVERSY 
 

Hunting of mature Nelson bighorn rams is a controversial issue. Hunting results in 
the death of individual animals. A segment of the public has recommended that bighorn 
sheep hunting should not be authorized and that the loss of a single ram by hunting is a 
significant impact by virtue of the mortality to the individual. Additionally, others believe 
that the loss of mature rams may adversely affect the gene pool, the social structure of the 
species, and cause the population to decline. Some contend that hunting may jeopardize 
endangered species. Some contend that lead from hunter’s bullets could cause lead 
poisoning in scavengers. Another segment of the public has recommended that regulated 
bighorn ram hunting should be authorized. This segment of the public supports limited 
hunting of Nelson bighorn sheep, as prescribed by the Legislature (Section 4900, Fish 
and Game Code). 
 

Specific safeguards included in the proposed action, such as limited quotas for 
tags, regulated seasons, bag and possession limits, and close monitoring of hunter 
activity in the field, will result in removing rams at a level that is below the individual herds’ 
sustained-yield capabilities.  In addition, consideration is given to the welfare of individual 
animals pursuant to Section 203.1, Fish and Game Code.  Only mature rams may be 
taken, no dogs may be used, and hunting pressure is held to a low level. 
 

The Marble/Clipper Mountains, Kelso Peak/Old Dad Mountains, Clark/Kingston 
Mountains, Orocopia Mountains, San Gorgonio Wilderness, Sheep Hole Mountains and 
White Mountains herd sizes are expected to be maintained at or above approved 
management plan objectives, and the estimated statewide bighorn sheep population 
should remain at approximately 3,600 animals. 
 
ISSUES TO BE RESOLVED 
 

Issues to be resolved primarily relate to the decision whether or not to provide an 
additional hunt zone in the White Mountains area and adjust the number of hunting tags 
for other hunt zones and fund-raising hunts as an element of bighorn sheep management. 
As proposed, Nelson bighorn ram hunting would be independent of other bighorn sheep 
management elements, including providing public bighorn sheep viewing opportunities, 
relocation of animals, and natural history study and interpretive programs for bighorn 
sheep. 
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CONCLUSION 
 

Hunting of a limited number of mature Nelson bighorn rams will result in the deaths 
of individual animals.  This proposed addition of a new hunt zone in the White Mountains 
area and adjustment of the number of hunting tags for other hunt zones and fund-raising 
hunts is not expected to significantly reduce the size of any bighorn sheep herds.  The 
proposed action should result in maintaining the herds at or above the approved 
management plan objectives.  Many of the herds are geographically separated and 
widely distributed.  Therefore, the proposed action is not expected to have a significant 
adverse impact on either local populations or the statewide population of bighorn sheep. 
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 CHAPTER 2.  PROJECT DESCRIPTION 
 
PROPOSED PROJECT 
 

The Department proposes to add a new bighorn sheep hunting zone in the White 
Mountains area and issue between 4 and 22 hunting tags total for all bighorn hunting. 
Public hunting is an existing condition and element of bighorn sheep management.  
Specifically, the current hunting regulations involve selected bighorn sheep herds, 
defined in Section 4902, Fish and Game Code, that will provide the following: 
 

 
Hunt Zone 

 
2004 Tags 

 
Proposed Tag Allotment 

 
1 

 
3 

 
2-4 

 
2 

 
4 

 
2-4 

 
3 

 
1 

 
0-2 

 
4 

 
1 

 
0-2 

 
5 

 
0 

 
0-2 

 
6 

 
1 

 
0-2 

 
7 

 
0 

 
0-4 

 
Fund-raising 

 
1 

 
0-2 

 
Total 

 
11 

 
4-22 

 
The existing conditions of bighorn sheep hunting is summarized as follows: 
 
1. The Season begins on the first Saturday in December and extends through the first 

Sunday in February for hunt zones 1-4, 6 and 7. 
 
2. The season for hunt zone 5 begins the first Saturday in December and extends 

through the third Sunday in February.   
 
3. Center-fired rifles, as described in Section 353, Title 14, CCR, and bows, and arrows 

as defined in Section 54, Title 14, CCR, are authorized for taking bighorn sheep. 
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4. The open-zone auction tagholders hunt in any hunt zone [pursuant to subsection 

362(a), Title 14, CCR].  The season for fund-raising tagholders will begin on the first 
Saturday in November and continue through the first Sunday in February in zones 
1-4, 6 and 7.  In Zone 5, the season begins on the third Saturday in November and 
continues through the third Sunday in February.  Center-fired rifles, as described in 
Section 353, Title 14, CCR, and bows and arrows, as defined in Section 354, Title 
14, CCR, are authorized to take bighorn sheep. 

 
The number of tags allocated is determined by counts and surveys made by 

the Department, and will not exceed 15 percent of the mature rams estimated in 
each unit, as prescribed by Section 4902, Fish and Game Code; 

 
 5. Dogs are not be used to assist in hunting bighorn sheep; 
 
 6. Procedures for distributing general tags by public drawing; 
 
 7. A nonrefundable application fee, as provided by Section 4902, Fish and Game 

Code;  
 
 8. A tag fee for resident hunters, as provided by Section 4902, Fish and Game Code. 

  
 
 9. A $500 tag fee for nonresident hunters, as provided by Section 4902, Fish and 

Game Code.  Section 4902, Fish and Game Code, limits license tag fees for 
hunting bighorn sheep to not more than $500; 

 
 10. Only persons possessing valid Nelson bighorn ram tags are allowed to hunt 

bighorn sheep.  Tags shall not be transferable and are valid only in the zone or 
zones specified; 

 
 11. The individuals awarded the special fund-raising license tags and all successful 

applicants for general tags must attend and successfully complete a mandatory 
  hunter orientation program.  Licensed guides employed by successful applicants 

and the special auction tag bidder shall accompany their clients to this orientation 
program; 
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 12. All tags must be returned to the Department within 10 days after the close of the 
season, even though the tagholder may not have killed a Nelson bighorn ram; 

 
 13. Requires that Nelson bighorn rams shall only be taken between one-half hour 

before sunrise and one-half hour after sunset; 
 
 14. Allows only methods specified in sections 353 and 354, Title 14, CCR, to be used 

for taking bighorn sheep; 
 
 15. Requires each tagholder to possess a spotting telescope capable of magnification 

of 15 power (15X), which is not affixed to a rifle, while hunting; 
 
 16. Requires that license tags must be completed and attached to the carcass of a 

bighorn ram immediately after the animal is killed; 
 
 17. Requires all successful license tagholders to notify the Department's field offices 

by telephone within 24 hours of killing the animal and arrange for the carcass to be 
examined; 

 
 18. Requires all successful bighorn sheep tagholders to have their tags validated and 

make the horns of each ram available to the Department to be permanently 
marked in the manner prescribed by the Department for identification purposes 
within 48 hours of killing the animal.  The purpose of the permanent marking shall 
be to identify Nelson bighorn rams which were legally taken and which may be 
transported and possessed outside the hunting zones; 

 
 19. Notes that the Department reserves the right to take and use any part of a 

tagholder's bighorn ram, except the horns, for biological analysis, as long as 
no more than one pound of edible meat is removed; 

 
 20. Requires the Department to notify all tagholders by mail as to whether or not 

they will be required to report to the Department before hunting and upon 
completion of hunting.  The notification shall include procedures for reporting, 
including appropriate methods of contacting the Department; 

 
 21. Requires the tagholder to surrender his or her tag to an employee of the 

Department for any or all of the following reasons: 
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  a. Any act on the part of the tagholder which violates any of the provisions of the 

Fish and Game Code or any regulations of the Commission. 
 
  b.   Any act on the part of the tagholder which endangers the person or property 

of others. 
 
  The decision of the Department in such respects shall be final and binding upon 
the tagholder; and 
 
 22.  Defines a legal ram for the purpose of the proposed regulation. 
 

The number of hunting tags proposed project is intended to provide scientifically 
based public hunting opportunities to take mature Nelson bighorn sheep rams.  It is based 
on allowing the take of a limited number of mature rams as a biologically sound 
management option for selected herds, consistent with maintaining healthy bighorn 
sheep populations.  Hunting implements sections 1801 and 4902, Fish and Game Code. 
 Bighorn sheep hunting will be authorized for no more than 15 percent of the mature rams 
estimated from surveys conducted by the Department in the proposed hunt zones.  As 
proposed, bighorn sheep hunting would be independent of other management elements, 
including providing public viewing opportunities, relocation of animals, research and 
natural history study, and interpretive programs for bighorn sheep. 
 

As provided by existing law, the Commission is the decision-making body 
considering the proposed action.  However, the Department has responsibility for a broad 
range of bighorn sheep management issues, including relocation of bighorn sheep to 
suitable habitat, and preparation of management plans.  
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PROJECT LOCATION 
 
Marble/Clipper Mountains 
 

The existing hunting regulations provide for limited hunting of mature, male 
bighorn sheep in the Marble and Clipper Mountains bighorn sheep management unit, San 
Bernardino 
 
County, California.  These Mountains are located in the Mojave Desert, approximately 
midway between Needles and Barstow, just south of Interstate Highway 40, and just east 
of Kelbaker Road (Figure 2). 

 
The area for the Marble/Clipper Mountains bighorn sheep hunt is illustrated in 

Figure 2 and is defined as follows:  That portion of San Bernardino County beginning at 
the intersection of Kelbaker Road and the National Trails Highway; north on Kelbaker 
Road to the junction with Interstate Highway 40; east on Interstate Highway 40 to the 
intersection with National Trails Highway; southwest on National Trails Highway to 
junction with Kelbaker Road. 
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Kelso Peak/Old Dad Mountains 
 

The existing hunting regulations provide for limited hunting of mature, male 
bighorn sheep in the Kelso Peak and Old Dad Mountains Bighorn Sheep Management 
Unit, San Bernardino County, California.  This management unit is located in the Mojave 
Desert, and lies approximately midway between Barstow, California, and Las Vegas, 
Nevada, and is bounded on the west by Rasor Road, on the south by the Union Pacific 
railroad tracks, on the east by Cima Road, and on the north by Interstate 15 (Figure 3).  
Most of the land in this unit is in public ownership, administered by the BLM.  There are 
a few, mostly small, private inholdings. 
 

The area open to hunting for the Kelso Peak/Old Dad Mountains sheep hunt is as 
follows:  That portion of San Bernardino County beginning at the intersection of Kelbaker 
Road and Union Pacific Railroad in Kelso; southwest along the Union Pacific Railroad to 
the intersection with unnamed road at Crucero; north on unnamed road to the junction 
with Rasor Road; northwest on Rasor Road to the junction with Interstate Highway 15; 
northeast on Interstate Highway 15 to the intersection with Cima Road; south on Cima 
Road to the intersection with the Union Pacific Railroad in Cima; southwest on the Union 
Pacific Railroad to the intersection with Kelbaker Road in Kelso. 
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Clark and Kingston Mountain Ranges 
 

The existing hunting regulations provide for limited hunting of mature, male 
bighorn sheep in the Clark and Kingston Mountains Bighorn Sheep Management Unit, 
San Bernardino and Inyo counties, California.  The management units are located in the 
Mojave Desert and lie between Baker and the California-Nevada state line, and are 
bounded on the west by California State Highway 127 (Figure 4). 
 

The area open to hunting for the Clark and Kingston Mountains sheep hunt is as 
follows:  That portion of San Bernardino and Inyo counties beginning at the intersection 
of Interstate Highway 15 and California State Highway 127 in Baker; north on California 
State Highway 127 to the junction with Old Spanish Gentry Road to Tecopa; southeast on 
Old Spanish Gentry Road to the junction with Furnace Creek Road; southeast on Furnace 
Creek Road to the junction with Mesquite Valley Road; north on Mesquite Valley Road to 
Old Spanish Trail Highway; north and east on Old Spanish Trail Highway to the 
California-Nevada state line; southeast on the California-Nevada state line to the 
intersection with Interstate Highway 15; southwest on Interstate Highway 15 to the 
junction with California State Highway 127. 
 
Orocopia Mountains
 

The existing hunting regulations provide for limited hunting of mature, bighorn 
sheep rams in the Orocopia Mountains Management Unit, Riverside County, California.  
This management unit includes the Orocopia Mountains and the Mecca Hills, east of Indio 
in central Riverside County.  The management unit is bordered by the Coachella Canal 
on the west and southwest, the Bradshaw Trail on the south, and by Interstate 10 on the 
north.  Gas Line Road is the eastern border, and it is the western border of the adjacent 
Chuckwalla Mountains Bighorn Sheep Management Unit.  The nearest community is 
Chiriaco Summit, on the north along Interstate 10 (Figure 5). 
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The area open for hunting for the Orocopia Mountains bighorn sheep hunt is as 
follows:  That portion of Riverside County beginning at the intersection of Interstate 
Highway 10 and Cottonwood Springs Road; east on Interstate Highway 10 to the junction 
with Red Cloud Mine Road; south on Red Cloud Mine Road to the junction with the Eagle 
Mountain Mining Railroad; southwest on the Eagle Mountain Mining Railroad to the 
junction with the Bradshaw Trail; southwest on the Bradshaw Trail to the intersection with 
the Coachella Canal; west along the Coachella Canal to the junction with Box Canyon 
Road; northeast on Box Canyon Road to the junction with Cottonwood Springs Road; 
north on Cottonwood Springs Road to its intersection with Interstate Highway 10. 
 
San Gorgonio Wilderness 
 

The existing hunting regulations provide for limited hunting of mature, bighorn 
sheep rams in the Whitewater (San Gorgonio Wilderness) Management Unit, San 
Bernardino and Riverside counties, California.  This management unit is located in the 
San Bernardino Mountains east of the city of San Bernardino, and northwest of Palm 
Springs, and is bounded on the north by Highway 18 and Highway 247, on the east by 
Highway 62, on the south by Interstate 10, and on the west by Interstate 215 and 
Interstate 15 (Figure 6). 
 

The area open for hunting for the San Gorgonio Wilderness bighorn sheep hunt is 
as follows:  That portion of Riverside and San Bernardino counties beginning at the 
intersection of Interstate Highway 10 and California State Highway 62; west on Interstate 
Highway 10 to the junction with California State Highway 30; north on California State 
Highway 30 to the junction with California State Highway 38; east and north on California 
State Highway 38 to the junction with Forest Service Route 1N01; east on Forest Service 
Route 1N01 to its joining with Pipes Road; east on Pipes Road to the junction with 
Pioneertown Road; southeast on Pioneertown Road to the junction with California State 
Highway 62; southwest on California State Highway 62 to its intersection with Interstate 
Highway 10. 
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Sheep Hole Mountains 

 

The existing hunting regulations provide for limited hunting of mature male 
bighornsheep in he Sheep Hole Mountains Bighorn Sheep Management Unit, San 
Bernardino County, California.  The Sheep Hole Mountains are located in the Mojave 
Desert approximately 20 miles east of Twentynine Palms, on the north side of California 
State Highway 62 (Figure 7).   

 
The area open to hunting for the Sheep Hole Mountains bighorn sheep hunt is as 

follows:  That portion of San Bernardino County beginning at the junction of California 
State Highway 62 and Ironage Road; northwest on Ironage Road to intersection with 
Amboy Road; north on Amboy Road to intersection with National Trails Highway; east on 
National Trails Highway to junction with Saltus Road; southeast on Saltus Road to 
junction with unnamed road in Saltus that runs through Cadiz Valley; southeast on 
unnamed road to intersection with California State Highway 62; west on California State 
Highway 62 to junction with Ironage Road 
 
 
White Mountains 

 

 The proposed change to the existing hunting regulations adds a new hunting area 
to provide for limited hunting of mature male bighorn sheep in the White Mountains 
Bighorn Sheep Management Unit, Mono County. 
 

The area open to hunting for the White Mountains bighorn sheep hunt is as follows: 
That portion of Mono County within a line beginning at U.S. Highway 6 and the Mono-Inyo 
county line; northward on Highway 6 to the California-Nevada State Line; southeasterly 
along the California-Nevada State Line to the Mono-Inyo County Line; westward along 
the Mono-Inyo County Line to the point of beginning.  
 





FIGURE 8  
Location of the White Mountains Bighorn Sheep Management unit, 

 Mono County 
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PROJECT OBJECTIVE 
 

The objective of the proposed action (modification of tag numbers) is to provide 
sport hunting opportunities for a limited number of Nelson bighorn sheep mature rams as 
an element of bighorn sheep management while protecting and maintaining healthy 
bighorn sheep populations.  The Department's goals for bighorn sheep include:  (1) 
maintain, improve, and expand bighorn sheep habitat where possible or feasible; (2) 
re-establish bighorn sheep populations on historic ranges where feasible; (3) increase 
bighorn sheep populations so that all races become numerous enough to no longer 
require classification as rare or fully protected; and (4) provide for aesthetic, educational, 
and recreational uses of bighorn sheep.  These objectives are detailed in A Plan for 
Bighorn Sheep in California (California Department of Fish and Game 1983). 
 
THE MANAGEMENT OF BIGHORN SHEEP IN CALIFORNIA 
 

The Legislature and the people (through the initiative process) formulate the  laws 
and policies regulating the management of fish and wildlife in California.  The general 
wildlife conservation policy of the State is to encourage the conservation and 
maintenance of wildlife resources under the jurisdiction and influence of the State 
(Section 1801, Fish and Game Code).  The policy includes several objectives, as follows: 
 

1. To provide for the beneficial use and enjoyment of wildlife by all citizens of the 
State; 

 
2. To perpetuate all species of wildlife for their intrinsic and ecological values, as 

well as for their direct benefits to man; 
 

3. To provide for aesthetic, educational, and non-appropriative use of the various 
wildlife species; 

 
4.  To maintain diversified recreational uses of wildlife, including the sport of 

hunting, as proper uses of certain designated species of wildlife, subject to 
regulations consistent with the maintenance of healthy, viable wildlife 
resources, the public safety, and a quality outdoor experience; 

 
5. To provide for economic contributions to the citizens of the State through the 

recognition that wildlife is a renewable resource of the land by which economic 
return can accrue to the citizens of the State, individually and  
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collectively, through regulated management.  Such management shall be 
consistent with the maintenance of healthy and thriving wildlife resources and 
the public ownership status of the wildlife resource; 

 
6. To alleviate economic losses or public health and safety problems caused by 

wildlife; and 
 

7. To maintain sufficient populations of all species of wildlife and the habitat 
necessary to achieve the above stated objectives. 

 
The criteria for adopting hunting regulations for game mammals require that the 

Commission shall consider populations, habitat, food supplies, the welfare of individual 
animals and other pertinent facts and testimony (Section 203.1, Fish and Game Code).  
This document is the basis for formally considering those factors.  With respect to the 
welfare of individual animals, the project proposes an additional hunting tag for the Kelso 
Peak/Old Dad Mountains area.  The methods of take are restricted to center-fired rifles, 
archery equipment muzzleloaders, and handguns.  No dogs may be used, and potential 
stress to the hunted rams and other bighorn sheep in the hunt zones are minimized by 
virtue of the low level of hunting pressure.  A detailed discussion of the effects of hunting 
on the populations is contained in Chapter 4. 
 

The animals remaining in the population, both with and without hunting, are 
considered, since hunting is an element of management and a means potentially used to 
achieve objectives stated in State law contained in sections 1801 and 4900, Fish and 
Game Code.  The removal by hunting of up to 15% of the estimated mature rams will not 
adversely impact reproductive potential in the populations, and the observations of 
hunting activities since 1987 indicate only two cases of crippling loss of a ram as a result 
of hunting. 
 

Following the prescribed meetings, the Commission shall add, amend, or repeal 
regulations it deems necessary to preserve, properly utilize, and maintain each species 
or subspecies (Section 207, Fish and Game Code). 
 

With respect to bighorn sheep, the Legislature has established the State's policy 
regarding management in sections 3950, 4700, 4900-4904, and 12008.5, Fish and Game 
Code (Appendix 1).  These statutes provide the following: 
 

1. Section 3950 defines Nelson bighorn sheep (Ovis canadensis nelsoni)  
occurring at the Marble/Clipper Mountains, Kelso Peak/Old Dad Mountains,  
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Clark/Kingston Mountains, Orocopia Mountains, and Whitewater (San 
Gorgonio Wilderness), Sheep Hole Mountains, and White Mountains 
management units as game mammals; 

 
2. Section 4700 provides that bighorn sheep, with the exception of those found at 

the Marble Mountains, Kelso Peak/Old Dad Mountains, Clark/Kingston 
Mountains, Orocopia Mountains, San Gorgonio Wilderness, Sheep Hole 
Mountains, and White Mountains remain classified as fully protected mammals; 

 
3. Section 4900 defines the policy of the State and provides that management 

shall proceed in accordance with Section 1801, Fish and Game Code 
(Appendix 1); 

 
4. Section 4901 mandates management of bighorn sheep by unit and requires 

that the Department prepare management plans for each bighorn sheep 
management unit in California; 

 
5. Section 4902 provides that the Commission may adopt all regulations 

necessary to provide for biologically sound management of Nelson bighorn 
sheep within each management unit and that the Commission may specifically 
authorize the hunting of mature Nelson bighorn rams found in management 
units for which plans have been submitted pursuant to Section 4901.  Further, 
this section restricts the number of tags to be issued in either area to not more 
than 15 percent of the mature rams estimated in each area; 

 
6.  Section 4903 provides that hunting fees authorized shall be deposited in the 

Fish and Game Preservation Fund and shall be expended solely for purposes 
of the bighorn sheep program; 

 
7. Section 4904 provides for the submission of an annual report to the State 

Legislature summarizing the results of annual surveys, harvest statistics, 
poaching incidents, and relocation efforts; 

 
8.  Assembly Bill 2848, enacted in 1990, repealed the January 1, 1993 sunset 

clause contained in Section 4905 and made the hunting opportunities for 
mature Nelson bighorn rams a permanent option; and 

 
9. Section 12008.5 provides that the maximum penalty for taking any bighorn 

sheep in violation of Chapter 11 (commencing with Section 4900) is a fine of 
not more than $2,000 or imprisonment in the county jail for not more than 
one year or both the fine and imprisonment. 
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Historical Perspective on Bighorn Sheep Management 
 

Bighorn sheep existing today probably are the descendants of similar animals that 
entered North America via the Bering land bridge during the Illinoisan glaciation, at least 
150,000 years ago (Cowan 1940, Geist 1971).  Wild sheep spread across the glaciated 
mountains of western North America during the Sangamon interglacial period.  The 
Wisconsin glaciation, 10,000-125,000 years ago, then separated the animals into two 
populations that persisted in unglaciated areas.  Subsequently, Dall sheep (Ovis dalli) 
evolved from populations in an Alaska-Yukon region, and bighorn sheep (Ovis 
canadensis) evolved in a region south of glaciated mountains and forests in what is now 
the continental United States (as summarized by Bailey 1980).  Following the Wisconsin 
glaciation, wild sheep radiated into dry, mountainous terrain.  Geist (1971) ties the 
evolution of Asiatic and North American sheep to the expanding availability of favorable 
habitat, an occurrence concomitant with receding glaciers.  The four races of Ovis 
canadensis currently recognized as desert bighorn sheep evolved from wild sheep that 
persisted in the southern region despite climatic changes.  In part, they may have 
persisted because of the lack of competition with other large, native herbivores (Bailey 
1980). 
 

In California, bighorn sheep are found primarily in the southeastern part 
of the State in numerous Mojave and Sonoran desert mountain ranges, totaling 
about 3,200 individuals.  They also occur in five populations, totaling about 
160 individuals, in the eastern Sierra Nevada; and in three populations, totaling about 300 
individuals, in the Transverse Ranges of Ventura, Los Angeles, and San Bernardino 
counties.  These estimates are based on extensive surveys conducted by the Department 
and cooperators (Torres et al. 1996).  The probable historical and current distributions of 
bighorn sheep in California are illustrated in figures 7 and 8. 
 

Three subspecies of bighorn sheep have been historically described to occur in 
California:  Ovis canadensis nelsoni, found in the Transverse Ranges, throughout the 
Mojave Desert, and in the eastern portion of the Sonoran Desert; O. c. cremnobates, 
found in the westernmost portion of the Sonoran Desert, in western Imperial, central 
Riverside, and eastern San Diego counties; and O. c. californiana, found only in the 
eastern Sierra Nevada, but historically also in northeastern California.  Together, 
individuals of these subspecies number about 3,600 animals.  Their respective  
population estimates are as follows:  O. c. nelsoni is the most common, numbering about 
3,064; O. c. cremnobates, numbering about 400; and O. c. californiana, numbering about 
160 (Torres et al. 1996). 
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Historically, bighorn sheep were more numerous than they are today.  A 
reasonable estimate for California is probably about 10,000 individuals in 1800.  These 
animals were distributed among approximately 100 populations at that time.  Currently, 
some 60 extant populations occur in California (Wehausen et al. 1987a).  These 
populations are distributed among 50 mountain ranges.  There are more populations than 
there are mountain ranges supporting bighorn sheep, because some larger mountain 
ranges contain multiple populations, based on distinct ranges of ewes.  For example, 
during late 1989, a group of bighorn sheep was discovered at Club Peak,located in central 
San Bernardino County.  In December 1989, one female in that group was radio-collared. 
 Aerial telemetry flights, conducted at approximately weekly intervals during 1990, 
confirmed the fidelity of that female to Club Peak.  She and other females and young 
sheep associated with her, in all probability, represent a distinct demographic unit and are 
treated here as such. 
 

A downward trend in bighorn sheep numbers began with the influx of gold  miners 
and others in about 1850.  Unregulated market hunting and subsistence hunting 
probably were early decimating factors, but then they were followed by more significant 
factors:  the grazing of domestic livestock (particularly domestic sheep) and the disease 
organisms they introduced to native bighorn sheep. 
 

In the decades immediately following the discovery of gold in California, several 
populations of bighorn sheep in the Sierra Nevada were eliminated, likely as a result 
of diseases contracted from domestic sheep which were grazed in that mountain range.  
The reduction in bighorn sheep and wildlife populations in California resulted in the 
first legal protection for bighorn sheep and other big game species.  It was believed that 
wildlife populations protected from hunting would flourish and recolonize former ranges.  
Thus, in 1872, the California Legislature passed a law protecting deer (Odocoileus 
hemionus), elk (Cervus elaphus), and pronghorn antelope (Antilocapra americana) for 
eight months of the year.  In 1878, the Legislature further amended the act to establish a 
four-year moratorium on the taking of any elk, pronghorn antelope, bighorn sheep, or 
female deer.  In 1883, the moratorium on taking bighorn sheep was extended indefinitely. 
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Despite the good intentions of the Legislature, total protection did not stop the 
decline of bighorn sheep in California.  Populations continued to disappear through the 
end of the late 1800s, prior to effective enforcement of the fully protected status (which 
began in about 1920).  However, an aggressive translocation program conducted by the 
Department has resulted in bighorn sheep populations being reestablished within historic 
range.  Historic surveys and population estimates suggest that competition for forage, 
diseases, and habitat changes, rather than illegal take, resulted in the elimination of 
bighorn sheep in some areas.  The most recent example is the loss of bighorn sheep in 
the Lava Beds and in the Warner Mountains of Modoc County as a result of disease 
contracted from domestic sheep in those areas. 
 
Modern Management of Bighorn Sheep in California 
 

Although the Department has supported an active management program for many 
years, including desert water development, "modern management" of bighorn sheep 
began with the passage of Senate Resolution 43 in 1963.  Input from interested 
sportsmen's groups, notably the Southern Council of Conservation Clubs and the Society 
for the Conservation of Bighorn Sheep, was instrumental in the passage of Senate 
Resolution 43.  Until that time, basic inventory data consisted only of cursory statewide 
surveys which occurred in 1940, 1946, and 1957.  This legislative action resulted in 
funding for the most detailed statewide bighorn sheep survey ever conducted.  A field 
team conducted the survey over a number of years, led by Department employee Richard 
A. Weaver.  The resulting statewide inventory, conducted from 1968-1972, yielded an 
estimate of 3,700 bighorn sheep in California.   
More important, however, was the fact that for the first time ever the management needs 
of bighorn sheep, including land-use conflicts, water developments, and re-introductions, 
were addressed.  One product of the survey was the Volunteer Desert Water and Wildlife 
Survey, an informal organization of volunteers founded largely as a result of a series of 
meetings between interested sportsmen-conservationists and the Department.  The 
primary purpose of the survey was to help carry out recommendations for water 
developments put forth by Weaver et al. as a result of their work and to assist the 
Department with census efforts and other work related to bighorn sheep and other desert 
wildlife.  The survey has been a success.  Since 1970, volunteers have contributed 
thousands of hours of labor to the program, resulting in dozens of major habitat 
improvement projects directed specifically at increasing bighorn sheep populations 
(Bleich et al. 1982, Bleich 1990a). 
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The first effort to re-establish bighorn sheep on historical range in California 
occurred at Lava Beds National Monument in 1971.  Bighorn sheep of the subspecies O. 
c. californiana were obtained from British Columbia and placed in an enclosure at the 
Lava Beds.  That population grew and flourished until 1980, when a major die-off 
occurred as a result of domestic sheep coming into contact with them (Foreyt and Jessup 
1982).  Just prior to the die-off, four sheep from the Lava Beds were translocated to the 
Warner Mountains in an effort to establish a new population.  Those sheep were 
supplemented later in 1980 with 10 from the Mount Baxter herd in the Sierra Nevada.  
That population flourished, exhibiting an average annual increase of about 24 percent 
until 1988, when the entire population was lost to a disease outbreak, very likely 
associated with direct contact between the wild sheep and domestic sheep which entered 
the area. 
 

In 1979, translocation of California bighorn sheep (O. c. californiana) from the 
Mount Baxter herd in the Sierra Nevada was initiated, largely as a result of the findings of 
Wehausen (1979) and the recommendations of Leach et al. (1974) that the subspecies 
be reintroduced to areas from which it had been eliminated.  Since then, a total of 103 
animals have been translocated, 91 of which were used to reestablish bighorn sheep 
populations in three areas of the Sierra Nevada:  Wheeler Crest, Mount Langley, and Lee 
Vining Canyon (Bleich et al. 1990a).  These translocations took place in 1979, 1980, 1982, 
1986, and 1988. 
 

 In 1981, Assembly Concurrent Resolution 41 was passed and directed the  
Department to prepare a study plan to investigate population status, competition, 
diseases, and reintroduction needs.  Funding was allocated from the California, 
Environmental License Plate Fund for the purpose of carrying out the investigations 
outlined by the Department's study plan (Weaver 1982). 
 

In 1983, the Department completed its statewide management plan for bighorn 
sheep (California Department of Fish and Game 1983).  A number of specific 
management programs, designed to help meet statewide goals for the management and 
restoration of bighorn sheep populations, were contained in that plan.  Goals specifically 
listed in the statewide plan are to:  (1) maintain, improve, and expand bighorn sheep 
habitat where possible or feasible; (2) reestablish bighorn sheep populations on historic 
ranges where feasible; (3) increase bighorn sheep populations so that all races become 
numerous enough to no longer require classification as threatened or fully protected; and 
(4) provide for aesthetic, educational, and recreational uses of bighorn sheep.  Aside from 
the specific recommendations of Leach et al. (1974) regarding California bighorn sheep, 
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this was the first official Department document to advocate the reintroduction of all 
subspecies of bighorn sheep in California. 
 

Subsequently, in 1983 a series of translocation projects involving Nelson  bighorn 
sheep (O. c. nelsoni) from two large Mojave Desert mountain ranges began.  To date, 222 
animals have been removed from Old Dad Peak for translocation to the Whipple 
Mountains, Sheep Hole Mountains, Eagle Crags, Argus Mountains, Avawatz Mountains, 
Chuckwalla Mountains, Bristol Mountains, and Bullion Mountains.  A total of 55 animals 
have been removed from the Marble Mountains for translocation to the Whipple 
Mountains and Eagle Crags (Bleich et al. 1990a, Torres et al. 1994a). 
 

By 1983, it was determined that the population of Nelson bighorn sheep in the San 
Gabriel Mountains was large enough to support removals for translocation (Holl and 
Bleich 1983), and in 1983, 1985, and 1987, a total of 71 animals were removed from 
winter ranges in the South Fork of Lytle Creek and Cattle Canyon.  Those animals were 
translocated to a vacant, historical winter range in the Prairie Fork of the San Gabriel 
River (within the San Gabriel Mountains) and to historical habitat near San Rafael Peak, 
in Ventura County (Bleich et al. 1990a).  In 1988, 10 sheep were captured in Lone Tree 
Canyon of the White Mountains, Mono County, and translocated to Silver Canyon, also in 
the White Mountains, Inyo County.  Since 1979, the Department has reestablished 11 
new populations and augmented four small populations through translocation projects. 
 

In 1986, the enactment of Assembly Bill 3117 (Chapter 745) created a series 
of laws which comprised the most significant legislation affecting bighorn sheep 
management in California since the 1878 legislation which established the initial 
moratorium on the taking of bighorn sheep.  This law contained language which directed 
the Department to prepare management plans for each population of bighorn sheep in 
California. 
 

Assembly Bill 3117 (Chapter 745) differed from previously proposed legislation 
which would have authorized hunting in that it:  (1) made bighorn sheep a game mammal 
in only two areas (Old Dad Peak and the Marble Mountains); (2) provided for one hunting 
tag to be available for fund-raising purposes each year, with the revenues from bighorn 
sheep hunting to be put in an account set aside solely for the benefit of bighorn sheep; (3) 
set a biologically conservative limit on the number of tags which could be offered each 
year, not to exceed 15 percent of the mature  
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rams counted annually in each population; and (4) contained an expiration date of 
December 31, 1992, unless the Legislature extended it beyond that date.  In 1990, 
the Legislature removed the expiration date. 
 

The implementation of Section 4902, Fish and Game Code (Appendix 1), included 
hunting of a limited number of mature Nelson bighorn rams since 1987.  In 1987, specific 
regulations similar to the proposed action were initially adopted by the Commission.  
Hunts were also annually conducted in 1988 through 1996, pursuant to Section 362, Title 
14, CCR.  This hunting program was added as an element of the Department's bighorn 
sheep management program. 
 

Assembly Bill 977 amended sections 4902 and 4903, Fish and Game Code.  This 
bill modified the previous code by:  (1) permitting the Commission to authorize hunting of 
Nelson bighorn rams in management units for which plans have been developed 
pursuant to Section 4901, Fish and Game Code; (2) increasing to three the permissible 
number of fund-raising license tags to be available for programs and projects to benefit 
bighorn sheep (the number of these authorized, if more than one, would not be permitted 
to exceed 15 percent of the total number of tags authorized generally); and (3) specifying 
that any use of these revenues for the Department's administrative overhead shall be 
limited to the reasonable costs associated with direct administration of the program. 
 

The Department's Bighorn Sheep Management Program is currently developing 
bighorn sheep metapopulation plans that will inventory and evaluate the population status 
of all bighorn sheep populations/sub-populations within the State.  This planning effort will 
identify and prioritize management activities to ensure the long-term viability of bighorn 
sheep populations.  Protection of important habitats and inter-mountain movement 
corridors, identification of future reintroduction sites, and the maintenance, improvement, 
and development of guzzlers will be addressed.  This planning will occur in cooperation 
with the BLM, CDPR (California Division of Parks and Recreation), Department of 
Defense (Military), and National Park Service (NPS). 
 

Intensive data collection is continuing to provide basic information for updating and 
preparing additional management plans.  These efforts include assessing habitat and 
potential movement corridors, and surveys to estimate population sizes, age 
class structure, sex ratios, as well as sampling individual animals for the prevalence 
of diseases and parasites. 
 



 
 36 

Prior to authorizing any hunting of bighorn sheep, the Commission was required to 
take into account the Nelson bighorn sheep population statewide.  Finally, the 
Commission was precluded from adopting any regulations authorizing hunting in a single 
year of more than 15 percent of the mature Nelson bighorn rams in the aforementioned 
management units, as determined by an annual population estimate conducted in each 
management unit.  The Department was also required to provide an annual report to the 
Legislature detailing bighorn sheep management activities and harvests during the 
preceding year. 
 

The conservation and management of California's bighorn sheep resource will rely 
on adequate and stable funding commitments.  This revenue will be required to offset 
costs associated with insuring the long-term survival and persistence of bighorn sheep 
populations.  The revenue generated through the bighorn sheep hunting program is 
summarized in Table 2-1.  To date (1987-2004), the funds provided by this hunting 
program have been substantial and totaled $2,288,635.75.  As specified in Section 4903, 
Fish and Game Code, these funds must be dedicated to programs and projects to benefit 
bighorn sheep in California. 
 

The wildlife values associated with the persistence of these populations, such as 
viewing and knowledge of existence, are greatly appreciated, but not easily quantified.  
Although, these uses do not directly provide funds for bighorn sheep management, 
the Department recognizes their importance toward successful bighorn sheep 
management.  Public knowledge of the status of bighorn sheep populations can help 
support important management efforts for the maintenance, enhancement, and recovery 
of bighorn sheep populations. 
 
 
 
 



 
 37 

 TABLE 2-1 
  California Bighorn Sheep  

Management Program Revenue 
 

 
Year 

 
# Tags 
Allocat

ed 

 
# Total 
Applica

nts 
 
Fund-Raising 
Tag Revenue 

 
Drawing Tag

License 
Fees 

 
Total 

Revenue  
1987 

 
9 

 
4,066 $ 70,000.00 $ 21,930.00 $ 91,930.00

 
1988 

 
9 

 
3,385 $ 59,000.00 $ 18,525.00 $ 77,525.00

 
1989 

 
9 

 
3,185 $ 40,000.00 $ 17,525.00 $ 57,525.00

 
1990 

 
6 

 
2,591 $ 37,000.00 $ 13,955.00 $ 50,955.00

 
1991 

 
8 

 
2,834 $ 42,000.00 $ 15,570.00 $ 57,570.00

 
1992 

 
12 

 
3,798 $ 61,000.00 $ 22,464.50 $ 83,464.50

 
1993 

 
11 

 
4,318 $100,000.00 $ 25,082.00 $125,082.00

 
1994 

 
14 

 
4,692 $162,000.00 $ 28,422.00 $190,422.00

 
1995 

 
16 

 
4,217 $187,000.00 $26,312.00 $213,312.00

 
1996 

 
14 

 
4,493 $193,500.00 $28,702.75 $222,202.75

 
1997 

 
11 

 
3,925 $84,000.00 $26,836.25 $110,836.25

 
1998 

 
10 

 
4,853 $150,000.00 $32,588.00 $182,588.00

 
1999 

 
11 

 
5,058 $95,000.00 $34,120.00 $129,120.00

 
2000 

 
10 

 
5,445 $76,000.00 $36,288.00 $112,288.00

 
2001 

 
14 

 
5,754 $148,000.00 $40,539.00 $188,539.00

 
2002 

 
14 

 
7,147 $138,000.00 $51,485.25 $189,485.25

2003 10 7,697 $51,691.00 $54,679.75 $106,370.50
2004 13 7,285 $58,884.50 $40,536.00 $99,420.50
Total 201  84,743 $1,753,075.50 $535,550.50 $2,288,635.75

 
 
 
INTENDED USE OF ENVIRONMENTAL DOCUMENT 
 

This environmental document has been prepared to assess the potential impacts 
of adding a new bighorn hunting zone in the White Mountains and changing the number 
of tags for hunting of bighorn sheep in California.  It has been prepared pursuant to CEQA 
(Section 21080.5, Public Resource Code) and the CEQA Guidelines (Section 15250, 
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Title 14, CCR).  The environmental document is an informational item to aid the 
Commission in the decision-making process and to inform the public of the potential 
effects of the proposed action of hunting bighorn sheep. The analysis of the proposed 
project and the alternatives to the proposed project will address issues such as illegal kill 
of bighorn sheep, habitat loss, and other related factors. 
 

Analysis of future bighorn sheep hunting projects may refer to and incorporate 
by reference information contained in this document.  Future proposed bighorn 
sheep hunting regulations may not involve the preparation of environmental 
documents similar to this, but may include updates to this environmental document.  
If substantial changes occur in the project itself or in the environmental conditions 
affected by the regulations, a supplemental or subsequent environmental document 
would be prepared.  Wildlife Alive et al. v. Chickering et al. (1976) 18 Cal.3d 190 [132 Cal. 
Rptr. 377, 553 P.2d 537]. 
 
THE FUNCTIONAL EQUIVALENT 
 

CEQA requires all public agencies in the State to evaluate the environmental 
impacts of projects that they approve or carry out that may have a potential to significantly 
impact the environment.  Most agencies satisfy this requirement by preparing an 
environmental impact report (EIR) or negative declaration (ND).  However, an alternative 
to the EIR/ND requirement has been created for State agencies whose activities include 
the protection of the environment within their regulatory programs.  Under this alternative, 
an agency may request certification of its regulatory program from the Secretary for 
Resources, after which the agency may prepare functionally equivalent environmental 
documents in lieu of EIRs and NDs. 
 

The regulatory program of the Commission has been certified by the Secretary for 
Resources, and the Commission is eligible to submit this environmental document in lieu 
of an EIR or ND (Section 15252, CEQA Guidelines). 
 

This environmental document contains a description of the proposed action, 
reasonable alternatives to the proposal, cumulative impacts, and a discussion of the 
alternatives.  In addition, it considers relevant policies of the Legislature and Commission. 
 These standards are contained in Section 781.5, Title 14, CCR.  This environmental 
document presents information to allow a comparison of the potential effects of various 
levels of hunting.  Although an alternative may not achieve the project's objectives, it is 



 
 39 

considered to provide the Commission and the public with additional information related 
to the options available.  Both hunting and nonhunting alternatives are considered. 
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 CHAPTER 3.  ENVIRONMENTAL SETTING OF THE PROJECT 
 
MARBLE/CLIPPER MOUNTAINS 
 

The Marble Mountains are about 30 kilometers (18 miles) long, two to 
eight kilometers (one to five miles) wide, and oriented along a northwest/southeast axis. 
 The west-facing slope is topographically more diverse than the eastern slope and 
consists largely of a steep scarp; the eastern slope is much less rugged.  Elevations 
range from approximately 300 meters (984 feet) in the southwest portion of the unit 
to 1,171 meters (3,942 feet) at the highest point.  The mountain range contains 
approximately 78 square kilometers (29 square miles) of habitat regularly occupied by 
bighorn sheep.  The Clipper Mountains are oriented on a northeast/southwest axis. 
Elevations range from approximately 415 m (1362 feet) at Danby, on the southern edge 
of the management unit, to 1404 m (4607 feet) at the highest point in the Clipper 
Mountains.  Desert bighorns occur throughout the Clipper Mountains, occupying 
approximately 85 square kilometers (33 square miles) of habitat within the unit. 
 

The Marble and Clipper Mountains are largely volcanic, but with steep, 
sedimentary limestone cliffs predominant at the south end of the ranges.  Daytime 
temperatures in summer frequently exceed 38 degrees Celsius (100 degrees Fahrenheit), 
and temperatures below freezing are not uncommon in winter (Freiwald 1984).  
Precipitation in the vicinity of the Marble Mountains averages ten centimeters (4.5 inches) 
annually, with about half of it falling as summer showers (Freiwald 1984).  Approximately 
75 percent of these areas are in public ownership, administered by BLM.  Most of the 
remainder of the area is owned by the Southern Pacific Land Company. 
 

Habitats within this area have been described by Bleich et al. (1987a).  They are 
typical of the Mojave Desert and consist largely of desert scrub and desert wash 
communities (Mayer and Laudenslayer 1988).  Creosote bush (Larrea tridentata) is 
abundant in the desert scrub habitat, and the desert wash habitat supports vast stands of 
smoketree (Dalea spinosa) (Paysen et al. 1980).  Other common shrubs include white 
brittle bush (Encelia farinosa), ragweed (Ambrosia dumosa), Ephedra (Ephedra spp.), 
and catclaw (Acacia greggii).  There are three natural sources of water within the Marble 
Mountains range, and all of them have been developed to some extent to  
provide dependable flows of water for various wildlife species.  Additionally, two artificial 
catchments have been constructed in an effort to provide dependable sources of water in 
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those areas of the range containing no natural sources. 
 
In the Clipper Mountains, two artificial water catchments (big game guzzlers) have been 
constructed to date, and 3 springs have been developed or improved for use by bighorn 
sheep and other wildlife.  These sources provide permanent water, except in very dry 
years.  Three other springs provide water for other wildlife in all but the driest years.   
 

A search of the California Natural Diversity Data Base (CNDDB) yielded records 
of several species of special concern that occur within the management unit.  The desert 
tortoise [Xerobates (Gopherus) agassizi], a federally and State-listed threatened species, 
occurs on the alluvial plains surrounding the Marble Mountains.  Additionally, one plant, 
the Orocopia sage (Salvia greatae), a candidate 2 species for Federal listing, has been 
recorded in the Marble Mountains.  Appendix 3 lists plant and animal species occurring in 
this area which are classified as threatened or endangered or are proposed to be listed 
by the Federal and/or State governments. 
 

Bighorn sheep are found throughout the Marble and Clipper Mountains.  Both 
sexes move freely within each range, according to aerial locations of telemetered 
individuals (V. C. Bleich and A. M. Pauli, unpublished data).  Ewes with young lambs 
frequent the more precipitous interior portions of the ranges from March through May.  
Movements of bighorn rams between the Clipper Mountains and the Marble Mountains 
occur frequently (V. C. Bleich, A. M. Pauli, and S. G. Torres, unpublished data).  
Intermountain movements are made most frequently by rams, although such movements 
by mixed groups and by ewes do occur (Schwartz et al. 1986, Bleich et al. 1990, Bleich 
et al. 1996).  
 

As discussed by Bleich et al. (1987a), range conditions in this area vary from year 
to year, from season to season, and from area to area, even within the unit.  Range 
conditions within the unit are as good as can be expected, considering the aridity of the 
climate.  As expected, total annual and winter/spring rainfall patterns have been variable. 
 Annual rainfall has been good from 1990 through the present.  However, 1994, 1996, and 
2000 rainfall was lower than average.  Rainfall in 2001 was higher than average. These 
rainfall patterns are determined by accessing the Mitchell Caverns Weather Station in the 
Providence Mountains, San Bernardino County, from the Western Regional Climate 
Center. Although no weather stations or official rain gauges are maintained in the Marble 
Mountains hunt zone, Department field biologists, researchers, and wardens with 
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experience in the area were the sources of this information (Vernon C. Bleich, 
Department of Fish and Game, 407 West Line Street, Bishop, California).  Any higher 
than normal winter/spring rainfall results in a corresponding increase in the volume and 
quality of forage available to bighorn sheep.  Improved forage conditions tend to improve 
the physical condition of individual sheep and increase the potential for successful 
reproduction and survival of lambs. 
 

In 1989, the Commission designated that portion of the Marble Mountains Bighorn 
Sheep Management Unit which is open to hunting as the Marble Mountains Wildlife Area. 
 This area was designated in cooperation with the BLM in an effort to provide for the safe 
and orderly conduct of the bighorn sheep hunting season and as a formal step toward 
insuring land management planning to benefit bighorn sheep.  This designation was 
intended to clarify the resource management agencies' emphasis on bighorn sheep 
inhabiting the areas.  The BLM, in cooperation with the Department, has prepared a 
habitat management plan for the Marble Mountains (BLM 1989a).  Those regulations 
pertaining to the administration of the Marble Mountains Wildlife Area are contained in 
Section 550, Title 14, CCR (Appendix 3). 
 

Few, if any, feral animals are present, and existing human impacts to the habitat 
are quite limited.  Feral burros (Equus asinus) occasionally enter this area.  However, 
numbers presently are very low, and it appears likely that immigration will continue to be 
very low.  Management efforts should strive to prevent establishment of a population, as 
called for in the BLM California Desert Conservation Area Plan (Bureau of Land 
Management 1980).  In 1994, a legislative act entitled "California Desert Protection Act 
of 1994" (S. 21) passed Congress and designated wilderness areas and wilderness study 
areas to be administered by the BLM.  This act also established the Mojave National 
Preserve, and Joshua Tree and Death Valley national parks to be administered by the 
NPS.  Administrative boundaries have been delineated by the respective agencies.  
Within the Marble Mountains, administrative boundaries under management of the BLM 
have been modified and published.  Most of this region is now designated wilderness.  As 
a result, few impacts to the habitat are expected to occur in the foreseeable future, and it 
will be protected from development in perpetuity or until Congress determines that other 
values exceed those associated with the wilderness classification.  Wilderness 
designation is, however, a double-edged sword, and complicates efforts to conserve 
wildlife in areas designated as such (Bleich 1999, 2000) by making it difficult to implement 
habitat enhancement projects or to capture wildlife for purposes of research or 



 
 43 

translocation. 
 
 
KELSO PEAK/OLD DAD MOUNTAINS 
 

Old Dad Peak is primarily a limestone mass (Dunne 1977).  Soils in the vicinity of 
Kelso Peak and the Marl Mountains are largely granitic (Curry and Reseigh 1981).  
Elevations within the management unit range from 1,663 meters (5,155 feet) near Cima 
Dome in the east to 387 meters (1,200 feet) in the southwest portion of the management 
unit.  Other major peaks within the management unit include Wildcat Butte, Club Peak, 
Kelso Peak, and Old Dad Peak. 
 

Weather conditions in the management unit are typical of the Mojave Desert.  
Daytime high temperatures in summer frequently exceed 38 degrees Celsius 
(100 degrees Fahrenheit), and temperatures below freezing in winter are not uncommon 
(Weaver et al. 1969).  Precipitation in the vicinity of the management unit averages eight 
centimeters (3.2 inches) annually, with about half of it falling as summer thunder showers 
(Freiwald 1984).  Summer thunder showers are extremely localized within the 
management unit and even within a specific mountain range at times.  The management 
unit contains approximately 215,000 hectares (530,000 acres), of which approximately 
17,200 hectares (42,500 acres) receive the majority of use by bighorn sheep. 
 

Vegetation communities in the management unit are typical of those occurring in 
the Mojave Desert.  Prevalent communities are largely the desert scrub and desert wash 
communities (Mayer and Laudenslayer 1988).  Creosote bush scrub and Joshua tree 
woodland predominate in desert scrub, and smoketree and catclaw dominate in desert 
wash habitats (Paysen et al. 1980).  According to Crosley and Moody (1980), creosote 
bush, ragweed, desert trumpet, ephedra, brittle bush, boxthorn, and yucca are the 
dominant plant species in the management unit. 
 

Water sources are limited in the area.  Four artificial water catchments have been 
constructed especially for bighorn sheep, and they provide permanent water, except in 
very dry years.  Several undeveloped springs provide occasional flows, depending on 
annual precipitation, and one developed spring provides a permanent water supply.  
Several stock tanks, to which local ranchers haul water, are located within the 
management unit.  The Department has committed to maintaining the water sources to 
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meet the needs of bighorn sheep. 
 

A search of the CNDDB yielded records of several species of special concern that 
occur within the management unit.  The desert tortoise [Xerobates (Gopherus) agassizi], 
a federally and State-listed threatened species, occurs on the alluvial plain and foothill 
areas throughout the management unit.  Swainson's hawk (Buteo swainsoni), a 
State-listed threatened species, is reported in the management unit as a migrant; it is not 
known to nest within the hunt zone.  The least Bell's vireo (Vireo bellii pusillus), a federally 
and State-listed endangered species, has been reported in the area surrounding the hunt 
zone.  However, suitable habitat for this species does not occur within the hunt zone.  The 
Cima milk vetch (Astragalus cimae) is a Federal candidate 3c species; as such, the 
species is widespread and/or not threatened (Smith 1984).  Indeed, this species is found 
throughout much of the eastern Mojave Desert, based on records provided by Smith 
(1984). 
 

Appendix 2 lists plants and animals occurring in the Kelso Peak/Old Dad 
Mountains Management Unit which are threatened or endangered or are proposed to be 
listed by the Federal and/or State governments. 
 

Within the management unit, bighorn sheep occur in the western portion of Old 
Dad Peak (labeled Old Dad Mountain on some maps), at Kelso Peak and in the Marl 
Mountains.  The steepest, most rugged terrain is found at Old Dad Peak and is used 
primarily by ewes and lambs.  The Kelso Mountains, Marl Mountains, and the hills 
immediately to the east of Old Dad Peak are heavily used by rams, but ewes and lambs 
do use them during certain times of the year (Bleich et al. 1997). 
 

Range conditions in the management unit are quite variable from year to year, 
from season to season, and from area to area.  Current management plans for the three 
BLM cattle allotments that include parts of the management unit rate the general range 
condition as good, with a stable-to-improving trend (Sorensen 1982, 1983, 1984).  Bleich 
(1986) rated recent range conditions as excellent, resulting from several years of 
above-average precipitation.  As expected, total annual and winter/spring rainfall patterns 
have been variable.  Annual rainfall has been good from 1990 through 2002.  However, 
1994, 1996, and 2000 rainfall was lower than average.  Rainfall in 2001 was higher than 
average.  These rainfall patterns are determined by accessing the Mitchell Caverns 
Weather Station in the Providence Mountains, San Bernardino County, from the Western 
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Regional Climate Center. Although no weather stations or official rain gauges are 
maintained in the Kelso Peak/Old Dad Mountains hunt zone, Department field biologists, 
researchers, and wardens with experience in the area were the sources of the information 
(Vernon C. Bleich, Department of Fish and Game, 407 West Line Street, Bishop, 
California).  Any higher than normal winter/spring rainfall should produce a corresponding 
increase in the volume and quality of forage available to bighorn sheep.  Improved forage 
conditions tend to improve the physical condition of individual sheep and increase the 
potential for successful reproduction and survival of lambs, as  observed in our fall 
surveys. 
 

Portions of the Kessler Springs, Valley View, and Granite Mountains cattle 
allotments formerly extended into the management unit.  Weaver et al. (1969) suggested 
that competition between cattle and bighorn sheep appeared to be limited in the late 
1960s  in the eastern Mojave Desert, because cattle, at that time, mostly ranged at lower 
elevations than bighorn.  Recent telemetry work (Bleich et al. 1997) ineicates that bighorn 
sheep range into lower elevations on a more regular basis than suggested by Weaver et 
al. (1969).  Thus, the potential for competition likely has been reduced substantially by the 
elimination of the  majority of cattle grazing within the management unit.  There is no 
indication at this time that competition, in the sense that a resource is being usurped by 
one species to the detriment of the other, is occurring (Wehausen 1990). 
 

Weaver et al. (1969) noted severe "competition" in the late 1960s between bighorn 
sheep and feral burros throughout much of the eastern Mojave Desert.  They did not 
specifically discuss that portion of the desert within the management unit.  Currently, 
relatively few feral burros occur within that area. 
 

In 1989, the Commission designated that portion of the Kelso Peak and Old Dad 
Mountains Bighorn Sheep Management Unit which is open to hunting as the Kelso Peak 
and Old Dad Mountains Wildlife Area.  This area was designated in cooperation with the 
BLM in an effort to provide for the safe and orderly conduct of the bighorn sheep hunting 
season and as a formal step toward insuring land management planning to benefit 
bighorn sheep.  The BLM, in cooperation with the Department, has prepared a habitat 
management plan for the management unit (BLM 1989b).  Those regulations pertaining 
to the administration of the Kelso Peak/Old Dad Mountains Wildlife Area are contained in 
Section 550, Title 14, CCR (Appendix 3). 
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In 1994, a legislative act entitled "California Desert Protection Act of 1994" (S. 21) 
passed Congress and designated wilderness areas and wilderness study areas to be 
administered by the BLM.  This act also established the Mojave National Preserve, and 
Joshua  Tree and Death Valley national parks to be administered by the NPS.  This 
management unit occurs entirely within the boundaries of Mojave National Preserve, and 
level of cattle grazing and the population of donkeys within that area both have been 
reduced.   The majority of it has been classified as wilderness.  Few, if any, impacts to the 
habitat that would negatively influence bighorn sheep are likely to occur in the foreseeable 
future.  Areas designated as wilderness will have the habitat within them protected in 
perpetuity or until Congress determines that other values exceed those associated with 
wilderness classification.  Nonetheless, wilderness designation is, a double-edged sword, 
and complicates efforts to conserve wildlife in areas designated as such by making it 
difficult to implement habitat enhancement projects or to capture wildlife for purposes of 
research or translocation; the difficulty of implementing such projects is exacerbated by 
administration of the area as a unit of the National Park Service (Bleich 1999, 2000). 
 
CLARK/KINGSTON MOUNTAIN RANGES 
 

The Clark and Kingston management units have been combined to form a 
single larger management unit or hunt zone.  This consolidation was motivated by the fact 
that a subpopulation of ewes from the Kingston Range spends the winter and lambing 
season in the Mesquite Mountains, which is in the Clark Management Unit (Jaeger and 
Bleich 1991, Jaeger 1994).  Therefore, this proposed hunt zone has two populations of 
bighorn sheep. 
 

The Clark Mountain Range follows a northeast/southwest axis.  The southwestern 
half of the range is more diverse topographically than the northeastern half; it has steep 
scarps along the higher ridges.  Elevations range from approximately 975 meters (3,200 
feet) in the northwestern portion of the unit to 2,417 meters (7,929 feet) at the top of Clark 
Mountain.  Geologically, the Clark Mountain Range consists largely of structurally 
complex regions of faulted precambrian and paleozoic formations.  Area basement rocks 
consist of precambrian, granitic, and biotite gneiss that have been intruded locally by 
alaskite and pegmatite dikes of similar age (Sergent and Beckwith 1985).  The Kingston 
Mountain Range runs on a northwest/southeast axis.  Elevations range from 2,232 
meters (7,323 feet) at the highest point at Kingston Peak to a low of 640 meters (2,100 
feet) near Kingston Wash in the southern portion of the area.  Geologically, the Kingston 
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Mountain area basement rocks consist of rhyolitic and granite intrusions or uplifts through 
limestone formations (Vernoy and Craig 1959). 
 

Weather conditions in the Clark and Kingston Mountains are typical of the Mojave 
Desert.  Daytime high temperatures in summer frequently exceed 38 degrees Celsius 
(100 degrees Fahrenheit).  In winter, temperatures below freezing are not uncommon 
(U.S. Weather Service records).  Annual precipitation in the Clark and Kingston mountain 
ranges in recent years have averaged 28.7 centimeters (11.3 inches).  Snow is common 
in winter (U.S. Weather Service records). 
 

The Clark Mountain Range supports relatively rich vegetation, compared to 
other Mojave Desert mountain ranges.  The flora includes many species from the Great 
Basin and other southwestern deserts not reported elsewhere in California.  A total of 407 
species, representing 64 families of vascular plants, has been reported for the Clark 
Mountain Range.  Prigge (1975) described eight plant communities in the Clark Mountain 
Range:  white fir-pinyon forest, pinyon-juniper woodland, blackbrush scrub, Joshua tree 
woodland, creosote bush scrub, desert wash scrub, anomalous desert scrub, and seeps 
and springs.  Thorne et al. (1981) described three additional communities as mixed desert 
scrub, desert calcicolous scrub, and gypsicolous scrub.  The Kingston Mountain Range 
has a relatively rich flora present from the transition through the lower sonoran life zones. 
 Species range from white fir, pinon, juniper, and bitterbrush at the higher elevations to 
burrobush, Creosote bush, and cacti at the lower elevations (Vernoy and Craig 1959). 
 

No species of plant listed as threatened or endangered by either the Federal or 
State occurs within the Clark/Kingston Mountains.  Rusby's desert mallow (Sphaeralcea 
rusbyi eremicola) occurs in the Clark Mountains, is currently listed as sensitive by BLM, 
and is a candidate for listing as threatened or endangered by the USFWS (1983).  Plants 
of limited abundance and distribution within the Clark Mountains include Clark Mountain 
agave (Agave utahensis floccosum), Clark Mountain buckwheat (Eriogonum heermannii 
floccosum), and striped horsebush (Tetradymia argyraea).  Three BLM 
sensitive plants occur in the Kingston Range area:  Death Valley beard-tongue 
(Penstemon fruticiformis amargosae), scaly sand plant (Penstemon stephensii), and 
Kingston Mountain cinquefoil (Polentilla patelifera). 
 

Water sources on the Clark Mountains include 10 natural springs, all in the 
southwestern part of the range.  In addition, two big game guzzlers have been 
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constructed by the Department's volunteers.  Water sources in the Kingston Mountains 
occur in the form of natural tanks at higher locations and provide water for extended 
periods after the rain.  Additionally, there are four major springs in the middle of the range 
and three springs located south of the main mountain mass.  Two artificial water 
catchments have been constructed by the Department. 
 

The areas normally utilized by bighorn sheep within the Clark/Kingston Mountains 
are illustrated in Figure 4.  Within the Clark Mountains, bighorn sheep occur in eastern 
and western subpopulations, separated by Keany Pass.  Bighorn sheep in the eastern 
portion of the range move back and forth at will between the Spring Mountains in Nevada 
and the Clark Mountain Range in California (Jaeger 1994).  Within the Kingston 
Mountains, mountain sheep are well distributed within the main mountain mass, and 
several movements into the Mesquite Mountains have been recorded. 
 

Range conditions in these desert habitats are quite variable from year to year, 
season to season, and area to area.  Range conditions in the Clark/Kingston Mountains 
currently are good (Vernoy and Bleich 1991, 1992).  Conditions can be expected to 
remain good with sound range management practices and normal weather conditions.  
As expected, total annual and winter/spring rainfall patterns have been variable.  Annual 
rainfall has been good from 1990 through 2002.  However, 1994, 1996, and 2000 rainfall 
was lower than average.  Rainfall in 2001 and 2004was higher than average. These 
rainfall patterns are determined by accessing the Mitchell Caverns Weather Station in the 
Providence Mountains, San Bernardino County, from the Western Regional Climate 
Center.  Although no weather stations or official rain gauges are maintained in the 
Clark/Kingston Mountains hunt zone, Department field biologists, researchers, and 
wardens with experience in the area were the sources of the information (Vernon C. 
Bleich, Department of Fish and Game, 407 West Line Street, Bishop, California).  Any 
higher than normal winter/spring rainfall should produce a corresponding increase in the 
volume and quality of forage available to bighorn sheep.  As stated previously, improved 
forage conditions tend to improve the physical condition and survival of bighorn sheep, as 
observed in our fall surveys. 
 

There are two BLM livestock grazing allotments in the Clark Mountains, the 
Clark Mountain Allotment and the Valley Wells Allotment.  Allotment management 
plans have been prepared for both (BLM 1983, 1984).  The Kingston Mountains contain 
two grazing allotments, the Horse Thief Spring and Valley Wells grazing allotments.  
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Planned BLM management actions for each allotment include steps to minimize or 
eliminate conflicts between livestock and wildlife for use of water sources, and proposals 
to assess the effects of livestock grazing on bighorn sheep. 
 

The Clark Mountain Wild Horse and Burro Herd Management Area (HMA) lies 
within this bighorn sheep management unit.  It includes approximately 55,443 hectares 
(137,000 acres), and is administered, in part, by the BLM.  No wild horses have been 
found within this HMA.  In 1994, a legislative act entitled "California Desert Protection Act 
of 1994" (S. 21) passed Congress and designated wilderness areas and wilderness study 
areas to be administered by the BLM.  This act also established the Mojave National 
Preserve, and Joshua Tree and Death Valley national parks to be administered by the 
NPS.   
 

The Clark Mountain range is within the boundaries of the Mojave National 
Preserve.  As such, much this area is now administered by the NPS as wilderness.  The 
Kingston and Mesquite mountains remain administered by the BLM.  Within these 
management units, new administrative boundaries will be established by the BLM and 
NPS.  Few, if any, impacts to the habitat that would influence bighorn sheep are likely to 
occur in the foreseeable future.  Areas now designated as wilderness will have the habitat 
within them protected in perpetuity or until Congress determines that other values exceed 
those associated with wilderness classification.  Nonetheless, wilderness designation is 
a double-edged sword, and complicates efforts to conserve wildlife in areas designated 
as such by making it difficult to implement habitat enhancement projects or to capture 
wildlife for purposes of research or translocation; the difficulty of implementing such 
projects is exacerbated by administration of the area as a unit of the National Park 
Service (Bleich 1999, 2000). 
 
OROCOPIA MOUNTAINS 
 

The Orocopia Mountains are located east of Indio in south-central Riverside 
County.  This area is bordered by the Coachella Canal on the west and southwest, the 
Bradshaw Trail on the south, and by Interstate Highway 10 on the north.  Gas Line Road 
is the eastern border, and it is the western border of the adjacent Chuckwalla Mountains 
Bighorn Sheep Management Unit.  The nearest community is Chiriaco Summit, on the 
north along Interstate Highway 10. 
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The Orocopia Mountains lie on an east/west axis approximately 30 kilometers in 
length and 11 to 18 kilometers wide.  This area has many steep canyons, ravines, and low 
rolling hills leading to large washes.  Elevations vary from sea level (southern boundary 
near Coachella Canal) to 1,163 meters (3,815 feet) at Orocopia Peak.  The major 
drainages are located on the southern portion of the mountain and include Orocopia and 
Red canyons, and Salt Creek Wash. 
 

Weather conditions are typical of the northern Sonoran Desert.  Temperatures 
exceeding 40 degrees Celsius (104 degrees Fahrenheit) are not uncommon on summer 
days, and temperatures in winter may drop below freezing at night.  Precipitation in the 
vicinity averages about nine centimeters (3.5 inches) per year, and is divided between 
Pacific fronts in the winter, and summer thundershowers.  Precipitation in these desert 
mountain areas is highly variable from year to year and may be distributed very unevenly. 
 

Vegetation in this management unit is typical of northern Sonoran Desert, and lies 
in a transition zone between the Mojave and Sonoran deserts.  Desert scrub and desert 
wash are the dominant habitats (Mayer and Laudenslayer 1988).  Dominant plants 
include creosote bush (Larrea tridentata), desert ironwood (Olneya tesota), and 
paloverde (Cerdidium spp.).  A query of the most recent update of the CNDDB indicates 
that there are no species of vegetation present in the unit that are listed as threatened  
or endangered by the Federal and/or State governments.  Orocopia sage (Salvia greatae), 
a candidate 2 species for Federal listing, has been recorded in the Orocopia Mountains. 
 

A query of the CNDDB indicated only one bird and one reptile considered to be 
either threatened or endangered by the Federal and/or State governments.  The Yuma 
clapper rail is reported in the vicinity of nearby riparian areas, but is not known to occur in 
the desert riparian washes.  The desert tortoise is known to occur in the alluvial plain and 
foothill areas.  Appendix 2 lists the plant and animal species occurring in the Orocopia 
Mountains Management Unit which are classified as threatened, endangered, or are 
proposed to be listed by the Federal and/or State governments. 
 

Water is extremely limited in this management unit.  Several artificial water 
catchments, big game guzzlers, have been constructed to provide permanent water 
sources for desert bighorn sheep (Ovis canadensis nelsoni), desert mule deer 
(Odocoileus hemionus crooki), and other wildlife.  Additionally, four springs have been 
improved to increase water flow, storage capacity, and access.  Four tenajas (natural 
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tanks) have been found, to date, on the management unit.  One of the most significant 
habitat improvements, albeit unintentional, constructed is the Coachella Canal, located at 
the southern boundary of this management unit.  Since its construction by the Bureau of 
Reclamation in the 1940s, this canal has provided a year-around source of water in that 
portion of the management unit.  That portion of the canal that is not cement-lined 
continues to provide water for wildlife, particularly where the canal is proximate to escape 
terrain. 
 

Desert bighorn sheep occur throughout this management unit, from Hidden Spring 
in the west to Red Canyon in the east.  Most bighorn observations have been made at 
water sources.  Recent monitoring of radio-collared bighorn sheep indicate that male 
bighorn sheep move between the Orocopia Mountains and the Chocolate Mountains 
(Chocolate Mountains Aerial Gunnery Range) to the south, across the Salt Creek Wash 
(Mulcahy et al. 1995), and eastward to the Chuckwalla Mountains.  This monitoring effort 
has also identified several high use areas that include Orocopia Canyon, and Orocopia 
Peak.  Fencing along Interstate 10 and the Coachella Canal probably restrict most 
bighorn movements (Bleich et al. 1996), but a few may cross to visit mountain ranges to 
the north. 

 
Range conditions in these desert habitats are quite variable from year to year and 

season to season across the management unit.  Range conditions within this 
management unit currently are as good as can be expected, given the aridity of the 
climate.  A number of large desert washes are located within the management unit, and 
provide good-quality forage species in relative abundance.  Currently, there are no BLM 
livestock grazing allotments, there are few feral animals, and human activities generally 
are limited to the western portion of the management unit.  Although not identified as a 
BLM management area for feral burros in the California Desert Conservation Area Plan 
(BLM 1980), feral burros occasionally enter this management unit.  To date, the number 
present has remained small.  There does not appear to be any major damage to the 
bighorn habitat. 
 

Annual rainfall has been average from 1990 through 2001.  However, 1998 
through 2000 rainfall was very low.  Rainfall in 2002 was average, and above average in 
2004.  These rainfall patterns were confirmed using data from the Mecca 2 SE Weather 
Station, Riverside County, from the Western Regional Climate Center.  Although no 
weather stations or official rain gauges are maintained in the Orocopia Mountains, 
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Department field biologists, researchers, and wardens with experience in the area were 
the sources of the information.  (Leon Lesicka and Steven G. Torres, Department of Fish 
and Game, Sacramento).  Any higher than normal fall/winter rainfall should produce a 
corresponding increase in the volume and quality of forage available to bighorn sheep.  
As stated previously, improved forage conditions tend to improve the physical condition 
and survival of bighorn sheep.  Although recent drought conditions  appear to have 
resulted in poor lamb recruitment, improved rainfall and maintenance of guzzlers appears 
to have stabilized adult survivorship, as observed in our fall surveys. 
 

The Orocopia Mountains Management Unit includes approximately 
46,400 hectares (114,700 acres).   Approximately 69 percent of the management unit is 
in Federal ownership, administered by the BLM.  About three percent is owned and 
administered by the State of California, and the balance is owned privately.  A portion of 
this management unit along the southeastern edge is included within the Chuckwalla 
Bench Area of Critical Environmental Concern (ACEC).  This ACEC was established by 
the BLM to protect the desert tortoise and the diverse flora of the Bench area. 
 

In 1994, a legislative act entitled “California Desert Protection Act of 1994" (S. 21) 
passed Congress and designated wilderness areas and wilderness study areas to be 
administered by the BLM.  This act also established the Mojave National Preserve, and 
Joshua Tree and Death Valley national parks to be administered by the NPS.   Within this 
management unit, new administrative boundaries designating Wilderness have been 
established for the majority of this management unit.  Areas now designated as 
wilderness will have the habitat within them protected in perpetuity or until congress 
determines that other values exceed those associated with wilderness classification.  
Nonetheless, wilderness designation is a double-edged sword, and complicates efforts to 
conserve wildlife in areas designated as such by making it difficult to implement habitat 
enhancement projects or to capture wildlife for purposes of research or translocation 
(Bleich 1999, 2000). 
 
SAN GORGONIO WILDERNESS 
 

The San Gorgonio Wilderness (Whitewater) Management Unit is located in the 
San Bernardino Mountains area in western San Bernardino County, east of the city of San 
Bernardino and north of Palm Springs.  This management unit is generally bounded on 
the north by Highway 18 and Highway 247, on the east by Highway 62, on the south by 
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Interstate 10, and on the west by Interstate 215 and Interstate 15. 
 

The San Gorgonio Wilderness largely is within the San Bernardino National Forest 
and part of one of the Transverse Ranges of southern California, which run generally 
east/west rather than north/south.  There is a great variety of topography and habitats, 
resulting from differences in elevation, aspect, and slope.  San Gorgonio Mountain is 
3,500 meters (11,500 feet) in elevation, is on the western edge of the bighorn range, and 
is the highest peak in the coastal mountains of southern California.  Major drainages in 
this area include Mission Creek, Whitewater River, and Mill Creek Canyon. 
 

Precipitation in winter frequently falls as snow, especially at elevations above 
1,500 meters (5,000 feet).  However, summer showers may provide most precipitation on 
eastern and northern slopes.  Annual precipitation varies with elevation and aspect.  An 
average of approximately 76 centimeters (30 inches) falls at higher elevations, and as 
little as 5-13 centimeters (2-5 inches) falls at the lowest elevations on north- 
and east-facing slopes.  Temperatures also vary with elevation and aspect.  At 
lower elevations in summer, daytime high temperatures above 38 degrees Celsius 
(100 degrees Fahrenheit) are common.  Temperatures below freezing may occur at 
almost any elevation in the winter.   

 
Surface water occurs throughout the bighorn range (Weaver et al. 1972), 

especially in the Whitewater River drainage.  Therefore, no water sources have been 
developed specifically for bighorn in this management unit. 
 

Bighorn sheep occupy habitats on the eastern and western slopes of the 
San Gorgonio Wilderness.  These areas largely are composed of granitic soils, but 
substantial areas of limestone also are present (Bailey and Jahns 1954).  Desert-facing 
slopes support transition habitats between conifer forests and desert scrub.  At elevations 
above 1,800 meters (6,000 feet), scattered conifers and bare rock predominate.  From 
1,800 meters down to 1,200 meters (6,000 to 4,000 feet), a pinyon-juniper habitat (Mayer 
and Laudenslayer 1988) is dominant.  Below 1,200 meters (4,000 feet), a shrub habitat 
that contains elements of chaparral and desert scrub is widespread (San Bernardino 
National Forest 1986).  A query of the most recent update of the CNDDB indicated a 
tremendous diversity of vegetation in this region, including several species of plants that 
are listed as threatened, endangered, or proposed for listing by the Federal government 
or State of California.  These include Parish's daisy, California dandelion, Bear Valley 
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sandwort, triple-ribbed milk-vetch, Coachella Valley milk-vetch, Cushenbury buckwheat, 
ash-gray indian paintbrush, and San Bernardino blue grass. 
 

A query of the CNDDB indicated only two birds and three reptiles considered to be 
either threatened, endangered, or proposed for listing by the Federal government or the 
State of California.  These include the desert tortoise, Coachella Valley fringe-toed lizard, 
southern rubber boa, willow flycatcher, and least Bell’s vireo.  Appendix 2 lists the plant 
and animal species occurring in the San Gorgonio Wilderness (Whitewater) Management 
Unit which are classified as threatened, endangered, or are proposed to be listed by the 
Federal and/or State governments. 
 

Desert bighorn sheep (Ovis canadensis nelsoni) occur primarily in the 
southeastern portion of this management unit, along the south and middle forks of the 
Whitewater River, Mission Creek, and west to San Gorgonio Mountain (Schaefer et al.  
1997).  Ewes frequent steep slides and other areas along the Middle Fork, and the East 
Fork of the South Fork of the Whitewater River during the spring lambing season.  Rams 
often are found at lower elevations (Weaver et al. 1972).  In summer, bighorn range 
extends to the top of San Gorgonio Mountain, although rams have been seen as low as 
1,200 meters (4,000 feet) elevation in the middle and south forks of the Whitewater River 
in late spring and early summer.  A few bighorn sometimes winter in the Mill Creek or 
Sawmill Canyon areas west of the main winter range (Weaver et al. 1972, Light et al. 
1966).  Historically, bighorn sheep have been reported from Pipes Canyon and Little 
Morongo Canyon (Light et al. 1966), east of the currently occupied range, and a 
population once existed in the Bighorn Mountains to the north of currently occupied range 
(Weaver et al. 1972).  Interstate Highway 10 and California State Highway 62 both 
probably restrict movements of bighorn between adjacent herds (Bleich et al. 1996). 
 

Range conditions in these habitats are variable from year to year, season to 
season, and by elevation.  Range conditions within this management unit currently are as 
good as can be expected, given the aridity of the Transverse Ranges.  A number of large 
drainages and canyons provide good-quality forage species in relative abundance.  
These ridge areas also offer excellent escape terrain and movement corridors for 
elevational movements between summer and winter ranges.  Currently there are nine 
grazing allotments for cattle on this management unit.  Only two of these, the Whitewater 
and the Rattlesnake allotments, occur in areas either known or suspected to be occupied 
by bighorn.  Both of these allotments are administered by the BLM.  Weaver et al. (1972) 
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suggested that in the early 1970s there was apparently little direct competition for forage 
between domestic livestock and bighorn, because there was little overlap of ranges.  This 
still may be true in those areas of the San Bernardino National Forest that are used by 
bighorn during summer and early autumn.  However, observations of bighorn as low as 
1,200 meters (4,000 feet) elevation indicate that there is overlap of ranges at low 
elevations.  Feral burros have been observed in the Mission Creek watershed; however, 
the effects of feral burros on bighorn in this management unit appears to be minimal. 
 

As would be expected, total annual and winter/spring rainfall patterns are variable. 
 Annual rainfall in 1991 through 2002 generally has been good, but 1997 through 2001 
has been lower than average.  Precipitation data from the Big Bear Lake Weather Station, 
San Bernardino County, from the Western Regional Climate Center was the resource of 
this information.  Any higher than normal fall/winter rainfall should produce a 
corresponding increase in the volume and quality of forage available to bighorn sheep.   
As stated previously, improved forage conditions tend to improve the physical condition 
and survival of bighorn sheep. 
 

Much of this management unit, and almost all of the bighorn range, is in public 
ownership.  The USFS (San Bernardino National Forest) administers the western portion 
of the bighorn range, which includes portions of the San Gorgonio Wilderness Area.  
Currently, the Department and the San Bernardino National Forest have developed a 
Memorandum of Understanding for cooperative management activities. 
 

BLM administers much of the eastern portion of the management unit.  Most of the 
bighorn range on BLM lands lies  a BLM Wilderness Area.  In 1994, a legislative act 
entitled “California Desert Protection Act of 1994" (S. 21) passed Congress and 
designated wilderness areas and wilderness study areas to be administered by the BLM. 
 Within this management unit, new administrative boundaries designating Wilderness 
have been identified and published by the BLM.  Areas designated as wilderness will have 
the habitat within them protected in perpetuity or until congress determines that other 
values exceed those associated with wilderness classification.  Nonetheless, wilderness 
designation is a double-edged sword, and complicates efforts to conserve wildlife in areas 
designated as such by making it difficult to implement habitat enhancement projects or to 
capture wildlife for purposes of research or translocation (Bleich 1999, 2000). 
 

The Morongo Indian Reservation lies south of the bighorn range.  Private land 
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holdings are numerous within this management unit, although most within the current 
bighorn range are small. 
 
Sheep Hole Mountains  
 

The Sheep Hole Mountains are a steep and rugged range oriented on a 
northwest/southeast axis.  Elevations on the management unit vary from 180 meters (590 
feet) near Bristol Dry Lake to 1406 meters (4613 feet) at the highest point in the Sheep 
Hole Mountains.  Within the management unit, approximately 65 km2 (25 mi2) of habitat 
for desert bighorn sheep (Ovis canadensis nelsoni) occur in the Sheep Hole Mountains.  
In addition, there are 41 km2 (16 mi2) of bighorn habitat in the Calumet Mountains, in the 
northeastern part of the management unit.  Much of this habitat probably supports 
bighorns only seasonally.   
 

Soils in the management unit largely are granitic, with numerous areas of large 
granite boulders (Weaver and Mensch  1971).  Maximum daytime temperatures in 
summer frequently  exceed 38oC (100 oF).   Temperatures below freezing are not 
uncommon in winter (Freiwald 1984).  Precipitation averages 7 cm (2.7 in) annually, 
occurring mostly during winter from Pacific weather fronts.  Summer storms are  
infrequent, unpredictable, and often local (Weaver and Mensch 1971).  Approximately 
80% of the Sheep Hole Mountains Management Unit is in public ownership, administered 
by the Bureau of Land Management (BLM).     
 

Vegetation in this management unit is typical of the Mojave Desert.  Desert scrub 
and desert wash habitats are widespread (Mayer and Laudenslayer 1988).  
Creosotebush (Larrea tridentata) is abundant in the desert scrub habitat, and catclaw 
acacia (Acacia greggii) and desert lavender (Hyptis emoryi) are widespread in the desert 
wash habitat.  South-facing slopes at lower elevations are nearly devoid of vegetation in 
some areas.  These habitats are very arid.  No permanent, natural water sources have 
been found on the management unit.  Two artificial catchments have been constructed 
and provide permanent sources of water. 
 

As discussed by Pauli et al. (1991), range conditions in this desert habitat are quite 
variable from year to year and season to season across the management unit.  Range 
conditions within this management unit currently are as good as can be expected, given 
the aridity of the climate.  A number of large desert washes are located within the 
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management unit, and provide good quality forage species in relative abundance.  Annual 
rainfall has been good from 1990 through 2002.  However, 1996 and 1998 though 2000 
rainfall was lower than average.  Rainfall in 2002 was average, and was above average in 
2004.  Although no weather stations or official rain gauges are maintained in the Sheep 
Hole Mountains, precipitation data from the Twenty nine Palms Weather Station, San 
Bernardino County, was the source of this information (Western Regional Climate Center). 
Any higher than normal fall/winter rainfall should produce a corresponding increase in the 
volume and quality of forage available to bighorn sheep.  As stated previously, improved 
forage conditions tend to improve the physical condition and survival of bighorn sheep.  
 

Currently, there are no BLM livestock grazing allotments, there are few feral 
animals, and human activities generally are limited to the western portion of the 
management unit.  Although not identified as a BLM management area for feral burros in 
the California Desert Conservation Area Plan (Bureau of Land Management 1980), feral 
burros occasionally enter this management unit.  To date, the number present has 
remained small.  There does not appear to be any major damage to the bighorn habitat. 

 
A query of the California Natural Diversity Data Base (CNDDB) indicated only 1 

reptile and 1 plant species considered to be either threatened or endangered by the 
Federal Government or the State of California.  The desert tortoise [Xerobates (Gopherus) 
agassizi] is known to occur in the alluvial plain and foothill areas.   Additionally, the 
Orocopia sage (Salvia greatae) has been recorded in the Marble Mountains.  Appendix 
3 includes the plant and animal species occurring in the in the Sheep Hole Mountains 
Management Unit which are classified as threatened, endangered, or are proposed to be 
listed by the Federal and/or State governments. 
 

As part of our commitment to restoring bighorn sheep populations in historic 
mountain ranges, a small translocation of desert bighorn sheep was initiated in the Sheep 
Hole Mountains (San Bernardino County) in 1984.  This project had initially two phases.  
In the first phase (November 1984) the Department moved 11 desert bighorn (7 females, 
4 males) from Old Dad Peak.  This was followed up in July (1985) with a second 
translocation of 16 desert bighorn (12 females, 4 males) to augment the new herd.  Lastly 
in 1992, 4 rams from Old Dad Peak were moved to this population.  Subsequent 
population assessments were made to monitor the success of this bighorn sheep 
population by periodic fixed-wing flights and helicopter surveys.  Most importantly, water 
guzzlers were developed and maintained with the volunteer support of the Society for the 
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Conservation of Bighorn Sheep (SCBS).  In 1999, a helicopter survey counted 82 bighorn 
sheep, nineteen of which were recorded as class rams.  We estimate that this population 
is now between 100 to 150 animals, and this project has been a great success that will 
benefit neighboring herds and add to the overall viability of bighorn sheep populations in 
the region. 
 

Bighorns of both sexes move freely throughout the Sheep Hole Mountains.  Ewes 
with young lambs frequently use the steeper areas in the northwestern third of the range. 
 Bighorns also occur in the Calumet Mountains, but perhaps only seasonally. Movements 
of telemetered individuals have confirmed that bighorns travel from the Sheep Hole 
Mountains across Sheep Hole Pass to the Bullion Mountains  (Pauli and Vernoy, 
unpublished data) as suggested by Jones and Deming (1953).  Other documented 
movements included a collared ram transplanted into the Sheep Hole Mountains in 1984 
from the Kelso/Old Dad Peaks Management Unit that later moved to the Coxcomb 
Mountains, where it died.  Additionally, movements by both rams and ewes occur within 
this management unit between the Calumet Mountains and the Sheep Hole Mountains.  
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In 1994, a legislative act entitled “California Desert Protection Act of 1994" (S.21) 
passed Congress and designated wilderness areas and wilderness study areas to be 
administered by the BLM.  This act also established the Mojave National Preserve, and 
Joshua  Tree and Death Valley National Parks to be administered by the National Park 
Service.   Most of this region is now designated wilderness.  Areas designated as 
wilderness will have the habitat within them protected in perpetuity or until Congress 
determines that other values exceed those associated with wilderness classification. 
Nonetheless, wilderness designation is a double-edged sword, and complicates efforts to 
conserve wildlife in areas designated as such by making it difficult to implement habitat 
enhancement projects or to capture wildlife for purposes of research or translocation 
(Bleich 1999, 2000). 

 
 

WHITE MOUNTAINS 

 

The White Mountains Management Unit is located in northeastern Inyo County and 

southeastern Mono County, adjacent to the California-Nevada state line.  The 

management unit is bounded on the south by California Highway 168 and California 

Highway 266, on the west by U.S. Highway 6, and on the north and east by the 

California-Nevada state line.  The management unit is largely within lands administered 

by the United States Forest Service (USFS), Bureau of Land Management (BLM), and 

Los Angeles Department of Water and Power (LADWP).  

The White Mountains is a vast range located at the interface of the 

Pacific-influenced Sierra Nevada - Cascade Province and the arid Basin and Range 

Province (Hall 1991) along the California-Nevada border.  Most bighorn sheep habitat is 

on the crest and the west slope of the range, south and west of the state line. Much of the 

terrain within the White Mountains is extremely precipitous.  Canyons rise sharply from 

valley floors at elevations of about 4,500 feet up to areas as high as White Mountain peak 

at 14,246 feet.  Most of the canyons on both the east and west sides of the White 

Mountains support at least seasonal flowing water during the year.  Many canyons, 

especially on the east side, have water flow throughout the year.  There are a multitude 

of springs that occur throughout the range, especially at the upper elevations.  The 
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amount of flow and length of time that flow occurs is highly dependent on precipitation 

levels for that year.  

 

Portions of the management unit used by bighorn sheep range in elevation from 

about 5,200 ft in Silver Canyon to > 14,246 ft on White Mountain Peak (Kovach 1979, 

Wehausen 1983).  Habitats used during summer are predominately alpine vegetation 

types dominated by grasses, sedges (Carex spp.) and forbs; a detailed description of 

habitat use by bighorn sheep in the White Mountains was provided by Wehausen (1983). 

 During the winter months, sheep tend to use open areas in the lower parts of the White 

Mountains.  These areas are dominated by mosaics of shrub species and open forest.  

 

Climatic conditions vary considerably within the White Mountains.  Arid conditions 

prevail due to the rain shadow effect of the Sierra Nevada to the west.  Precipitation varies 

from about 4 inches in the lower valleys to over 20 inches (including much snow) at the 

top of the range.  Summer high temperatures range from 80 to over 100 degrees 

Fahrenheit.  The highest elevations rarely approach 70 degrees Fahrenheit during the 

summer months.  Winter low temperatures range from approximately freezing at the base 

of the range to well below zero at White Mountain Peak (Hall 1991).  

 

 Four species of ungulates native to California occur within the management unit.  

Three of these (pronghorn, Antilocapra americana; mule deer, Odocoileus hemionus; and 

mountain sheep, Ovis canadensis) are native to the area.  Tule elk (Cervus elaphus 

nannodes), a species native to coastal and central California, were translocated to the 

Owens Valley in the 1930s, and tule elk occupy the low-elevation, west-facing slope on 

a seasonal basis; tule elk do not range into areas currently occupied by bighorn sheep.  

Limited numbers of pronghorn occupy the low-elevation alluvial fans adjacent to both the 

west-facing and east-facing slopes of the range.  Mule deer occur throughout the White 

Mountains, and are sympatric with bighorn sheep. 

 

Like many areas of public land, the White Mountains were once heavily grazed by 
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domestic sheep (Ovis aires).  US Forest Service records show that, from 1923 to 1933, 

40,000 sheep were grazed in the White Mountains.  Currently, no active sheep allotments 

occur there today. 

 

Domestic cattle (Bos taurus) are grazed on public lands administered by the USFS 

and BLM, as well as on private lands within the management unit.  Currently, virtually all 

land suitable for livestock grazing in the White Mountains provides for cattle allotments.  

This includes all land on the northern and eastern slopes.  Approximately 233,000 acres 

are grazed by cattle in the White Mountains. There are currently 7 active and 2 inactive 

grazing allotments in the White Mountains.  The seven active grazing allotments from 

north to south include Queen Valley, Trail Canyon, Davis Creek, Indian Creek, Perry 

Aiken, Crooked Creek and Deep Springs.  The two inactive allotments are Tres Plumas 

and Cottonwood Creek.   

 

Feral horses (Equus caballus) occur on public lands administered by the USFS in 

the Montgomery Peak Wild Horse Territory and the White Mountain Wild Horse Territory; 

these animals also range on BLM lands adjacent to USFS administered areas.  Feral 

horses occur largely to the north and east of the White Mountains and are outside of 

areas occupied by bighorn sheep and, as such, are not a management or conservation 

issue. 

 

A query of the California Natural Diversity Data Base (CNDDB) indicated only 1 

fish and 1 animal species considered to be either threatened or endangered by the 

Federal Government or the State of California.  The California wolverine (Gulo gulo), 

which has not been seen since 1937, is probably extinct from the White Mountains.   

Additionally, the Paiute cutthrout trout (Oncorhynchus clarki seleniris) has been recorded 

in the White Mountains.  This species occurs in the North Fork of Cottonwood Creek, 

Cabin Creek, Granite Meadow and downstream of Tres Plumas.  Appendix 4 includes the 

plant and animal species occurring in the in the White Mountains Management Unit that 

are classified as threatened, endangered, or are proposed to be listed by the Federal 
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and/or State governments. 

 

Detailed summaries (Wehausen 1983, 1985; Schroeder 2004) of the status and 

distribution of bighorn sheep in the White Mountains, Mono and Inyo counties, indicate 

three primary areas are inhabited by bighorn sheep in that range during summer.  Two 

demographically distinct subpopulations of female sheep, the Montgomery Peak herd unit 

and the White Mountain Peak herd unit, occupy the northern part of the range (Wehausen 

1990); a third distinct herd unit occupies Silver Canyon, immediately east of Bishop, Inyo 

County (Schroeder 2004).  Bighorn sheep were introduced in Silver Canyon in 1988, an 

action that led to their reestablishment in a formerly occupied portion of the White 

Mountains.   

  

During winter, female bighorn sheep comprising the White Mountain Peak herd 

unit inhabit Willow, Cottonwood, Lone Tree, Jeffrey, and Milner canyons; females from 

the Montgomery Peak herd unit inhabit Montgomery, Marble, Queen Dicks, Rock, Falls, 

and Pellisier canyons (Wehausen 1990).  Two canyons utilized only by males separate 

these 2 female groups.  It is probable that some movement by males between these 

female areas occurs regularly (Weaver and Mensch 1970).  Females from both 

subpopulations regularly cross the crest to the top of east side canyons (Wehausen 1990). 

 During summer, females from the Silver Canyon herd unit are found at low elevations in 

Silver Canyon because suitable high elevation habitat is lacking. 

 

Evidence suggests that bighorn sheep formerly were more widespread in the 

White Mountains than at present, but the only specific location that has been clearly 

identified is Wyman Canyon; nonetheless, there has been evidence of males using Black 

Canyon and Marble Canyon, on the southwest side of the range (Wehausen 1990, 

Schroeder 2004).  Further, recent observations of females indicate the possibility of an 

entirely separate subpopulation in that area.  It is reasonable to assume that bighorn 

sheep formerly had a yet more widespread distribution that included suitable habitat 

throughout the White Mountains.   
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CHAPTER 4.  ENVIRONMENTAL EFFECTS OF THE PROPOSED PROJECT  
 
METHODOLOGY 
 

Hunting of bighorn sheep will result in the deaths of individual animals.  The  
removal of individual male animals from only seven populations (Marble Mountains, Kelso 
Peak/Old Dad Mountains, Clark/Kingston Mountains, Orocopia Mountains, San Gorgonio 
Wilderness, Sheep Hole Mountains and White Mountains)  is not expected to significantly 
reduce herd size significantly, nor to affect the reproductive base of the population.  The 
proposed action (modification of hunting tag numbers in six hunt zones and the addition 
of one hunt zone) will result in maintaining these herds at or above the approved 
management plan objectives and will maintain the ratio of male to female bighorn sheep 
at levels adequate to insure reproduction. 
 

The approximately 61 herds of bighorn sheep in California occur from Mono 
County in the north, to the Mexican border in the south (Torres et al. 1996).  They are 
widely distributed, primarily throughout the southeastern part of the State and in the 
Sierra Nevada.  Nelson bighorn sheep, the subspecies currently being considered in the 
proposed action, number about 3,600  and occur in Mono, Inyo, San Bernardino,  San 
Diego, Riverside, Ventura, Imperial, and Los Angeles counties.  Only seven populations 
of Nelson bighorn sheep are proposed to be hunted.  Therefore, the other populations will 
not be influenced by that activity. 
 

Assuming that all holders of bighorn sheep tags are successful, as many as 
14  mature bighorn rams may be removed in 2005 from the statewide estimated 
population of  3,600 Nelson bighorn sheep.  This short-term reduction of less than 
one percent of the total statewide population of Nelson bighorn sheep is well within the 
statewide population's ability to maintain or increase in size over the long-term.  The 
ability of bighorn sheep populations to experience a given level of hunting mortality 
without decreasing in health or vitality is described by Savidge and Ziesenis (1980) as 
sustained-yield management.  It is reasonable that a removal of less than one percent of 
the statewide population is compatible with the long-term conservation of the subspecies. 
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 Thus, the removal of up to 14  male bighorn sheep is not expected to have a measurable 
impact on regional or statewide populations. 

 
Pursuant to Section 4902, Fish and Game Code, the number of tags allocated will 

not exceed more than 15 percent of the mature rams estimated in each management unit. 
 Depending on the management unit, assessment of aerial or ground survey data will 
ensure that harvest will not exceed 15 percent of the mature rams in each management 
unit, as provided for by State law. 
 

Before taking action regarding this proposal, the Commission will consider bighorn 
sheep populations, habitat, food supplies, the welfare of individual animals, and other 
pertinent facts and testimony. 
 
The Impact of Hunting on the Species Population 
 
Additive and Compensatory Mortality 
 

Under the proposed hunting programs, it is expected that a segment of the 
mortality previously called "natural" will be shifted to hunting mortality.  To a degree, 
hunting mortality will be substituted for, rather than added to, natural mortality.  This 
follows the concept of compensatory mortality described by Peek (1986), "If hunting is a 
compensatory form of mortality then populations may be presumed to fluctuate in 
response to other factors, and stocks are little affected by exploitation.  However, if 
hunting is additive to other forms of mortality then it serves as a depressant." 
 

Under the compensatory theory, the production and survival of young animals 
within each population are ultimately expected to replace the animals removed by hunting. 
 At the low level of existing hunting, when combined with differential use of habitats by 
males and females during the birthing season (Bleich et al. 1997), influences of 
compensatory mortality are not expected to be measurable.  Ongoing long-term 
demographic research on bighorn sheep populations has been funded to identify the 
primary factors influencing their abundance.  Given the importance and significant 
variation in annual precipitation in these desert ecosystems and the associated variation 
in diet quality, density-dependent mechanisms are difficult to observe (Wehausen 1992). 
 However, increased recruitment of lambs should produce population increases. 
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Since the current hunting of bighorn sheep will affect no more than seven of 
the State's approximately 61 populations of bighorn sheep under the alternatives 
considered, the removal of individual animals is not expected to have a significant effect 
on the statewide population of bighorn sheep.  The existing populations of bighorn sheep 
in California are geographically separated and widely distributed (Bleich et al. 1996).  
Therefore, the proposed action of adding 3 tags to the White Mountains should not have 
a significant adverse impact on either the specific population to be hunted or on the 
statewide population of bighorn sheep. 
 

The Department is committed to long-term demographic investigations of bighorn 
sheep populations.  This research is particularly important in management units for which 
individual bighorn sheep are removed for translocation or harvest.  To facilitate this 
research, animals have been radio-telemetered and monitored in each proposed hunt 
zone.  
 

The Department annually conducts fall/winter aerial surveys that involve counting 
bighorn sheep within the majority of the management units being considered in this 
assessment, and ground counts during summer are conducted in the White Mountains 
Management Unit.  These surveys result in minimum population estimate, because many 
animals are missed in the survey.  Several published articles (Caughley 1974, Samuel et 
al. 1987, Graham and Bell 1989, Bodie et al. 1995, Bleich et al. 2001, Bernatas and 
Nelson 2004) have demonstrated that significant portions of populations being surveyed 
using aerial census techniques are not observed because of "visibility bias".  Estimates 
of observation bias are presented in each discussion of the hunt zones.  Thus, aerial 
survey data are supplemented with independent ground surveys to record the numbers 
of marked and unmarked sheep.  This synthesis of data has made it possible to 
accurately assess the changes in bighorn sheep numbers, ram/ewe and lamb/ewe ratios, 
and to monitor the impacts of hunting and relocation (Wehausen 1992).  Additionally, 
these aerial and ground survey results are used for determining tag allocations, and to 
ensure that the proposed harvest does not exceed 15 percent of the mature rams in the 
respective management units. 

 
The tag allocations have historically been determined by computing 15 percent of 

the mature rams observed during the annual surveys.  As noted, this survey count 
information represents a minimum population estimate, and under-estimates the true 
population of available rams.  This procedure will continue to be used to generally assign 
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tag allocations.  Independent estimates of population size and demographic parameters 
of bighorn sheep populations are derived using a combination of aerial census and 
ground observations of marked and unmarked animals in the majority of the proposed 
hunt zones, and intensive ground surveys in the White Mountains.  Wehausen (1990) and 
Jaeger et al. (1992) refer to this method as Multiple Direct Sampling (MDS).  This method 
estimates population parameters from cumulative (or repeated) surveys that record the 
number of marked and unmarked animals observed, and assumes binomial sampling 
probabilities with replacement (Wehausen 1992). 
 

The herd plan objectives include maintaining a 40 ram:100 ewe ratio to provide a 
reasonable opportunity to view mature rams and insure reproductive success. 
 

Marble/Clipper Mountains Bighorn Sheep Hunt 
 
Movements between the Marble and Clipper mountains occurs commonly (A. M. 

Pauli, California Department of Fish and Game, unpublished data).  Additionally, 
movement of female sheep from the Marble Mountains into the southern Bristol 
Mountains was recently documented (Wehausen 1994, Department memo summarizing 
aerial survey results; Bleich et al. 1996).  Such intermountain movements are thought to 
occur with much greater frequency than had been realized in the past, and this interaction 
is consistent with the long-term conservation of the species (Schwartz et al. 1986, 
Bleich et al. 1990b, Bleich et al. 1996).  Given the current amount of use occurring in the 
Marble and Clipper mountains by hikers, backpackers, and other outdoor enthusiasts 
without negative effects, no effect on movements of bighorn sheep, nor on use patterns 
within the these mountains, are expected to occur as a result of the hunt.  Bighorn sheep 
appear to tolerate the existing level of recreational use of the area. 
 

During October 5-6, 2004,  the Department conducted a census of bighorn sheep 
in the Marble and Clipper Mountains.  The age and sex composition of bighorn sheep was 
59 ewes, 31 lambs, and 43 rams.  Based on the number of animals actually observed in 
the survey, 15 percent of the number of rams observed would result in the proposed 
issuance of license tags for six mature rams  
(43 x .15 = 6.45).  The Department proposed the issuance of three license tags. 
 

The removal of bighorn sheep for translocation purposes did not occur in 2004. 
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Based on information gathered through bighorn sheep hunting seasons 
during 1987-2004, hunter success is expected to be variable.  It has ranged from 
0 to 100 percent.  However, for the purposes of analyzing the effects of the harvest, it will 
be assumed that all the tagholders will be successful.  Additionally, because the  
open-zone fund-raising tagholders may elect to hunt in this zone, the effects of this 
potential harvest of additional rams will be assessed.  Because tags will be issued for 
mature males only, the removal will consist entirely of adult males. 
 

In 2004, the Department surveyed this hunt zone using the double-count 
methodology described by Graham and Bell (1989).  This method was implemented to 
augment our existing survey data and to provide a better estimate of the percentage of 
the bighorn population observed.  The estimates derived through this method will provide 
additional indices to track changes in the respective bighorn populations, and ensure 
compliance with State law requiring that tags shall not be allocated for more than 15 
percent of the total estimated ram population in each management unit (Section 4902, 
Fish and Game Code).  This method is conservative in that only the number of individuals 
available to be seen within the visibility range of the helicopter are estimated (Graham 
and Bell 1989).  For example, many groups of bighorn sheep are 
not seen because they were not covered by the helicopter flight transects.  Therefore, this 
survey method is primarily being used to determine that a proportion of the bighorn sheep 
population was not observed.   
 

In 2004, Pauli (November 2001, Department memo summarizing aerial survey 
results) noted that 5 of 10 marked female bighorn sheep were observed.  Conservatively, 
this implies that approximately 50 percent of the bighorn sheep were observed.  Given 
that mature bighorn sheep rams are more difficult to observe (Bleich, Torres, and 
Wehausen, unpublished Department survey results) due to their relatively solitary nature, 
it is very likely that less than 50 percent of the male bighorn sheep were observed.  Given 
that the 43 rams observed constituted less than 50 percent of the rams within the 
population, the current allocation of three tags in the Marble Mountains Management Unit 
is in compliance with State law. 
 

Bighorn sheep ram population estimates are functions of the observed sex ratios 
from the aerial survey data, and may be over- and under-estimates of the true ratio of 
males to females in the respective years.  Several authors (Johnson 1989, Makridakis et 
al. 1983) have demonstrated that estimates of population parameters are not 
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independent, and can be improved by using a time-series approach.  This approach uses 
survey data from previous years, and is particularly appropriate for populations that do not 
change drastically from one survey to the next (Johnson 1989).  A sex ratio of 94 
males:100 females was computed using a moving average based on three years 
(2002-2004) of aerial survey data (Pauli and Torres 2001; unpublished data).  Given the 
relatively low observability rate of rams, this average sex ratio is likely an underestimate. 
 Although the proposed project may result in the deaths of three mature male bighorn 
sheep in the Marble Mountains, this level of hunting mortality will not have a significant 
negative effect on the local population.  Indeed, if no other demographic changes occur in 
the Marble Mountains during 2003, the removal of three mature rams would not lower the 
sex ratio below herd plan objectives (40 rams:100 ewes). Additionally, if the open-zone 
fund-raising tagholders harvest rams in this management unit, the sex ratio would remain 
above the minimum of 40:100 called for in the Marble Mountains herd management plan. 
 Further, the Department successfully reestablishes bighorn populations with sex ratios 
as low as 33 rams:100 ewes. 
 

The harvest of three rams represents only 7 percent of the rams observed in the 
surveys (3/43 = 0.697).  If the open-zone fund-raising tagholders choose to hunt in this 
zone and successfully harvest rams, this potentially raises the total number of harvested 
rams to five.  This harvest level (five rams) is unlikely, but would represent 11.6 percent 
of the rams observed (5/43 = 0.116).  Both of these levels are below the harvest level (15 
percent) authorized in Section 4902, Fish and Game Code. 
 

Extensive ground and aerial survey work in the Marble Mountains has revealed 
very little evidence of natural mortality, aside from one ram that drowned in a water  
catchment in 1988 and another that apparently died of natural causes in 1989.  Similarly, 
Wehausen (1992) reported high annual survival rates for ewes in the Marble Mountains 
(annual survival = 93 percent). 
 

Because natural mortality rates are very low, rams killed by hunters in the Marble 
Mountains since 1987 (through 2003) probably represent a substantial portion of the 
mortality experienced by the male cohort.  However, Wehausen (1988, 1990) and 
Wehausen and Bleich (1986) have discussed the ramifications of low recruitment rates in 
this population, relative to mortality rates.  In the proximate sense, mortalities due to 
hunting are additive to natural mortality in this population.  However, as the top-heavy age 
structure of this population matures (and begins to undergo natural attrition), hunting 
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mortality that appeared to be additive in previous years takes on the characteristics of 
natural mortality.  Thus, the removal of some old age rams, in all probability, will not 
influence the number of old age rams present in five years.  The removal of no more than 
15 percent of the mature rams is too low to result in measurable changes in terms of the 
compensatory mortality theory.  It will not be expected to produce increased lamb survival 
which can be measured. 
 

Torres et al. (1994b) analyzed the hunter harvest of bighorn sheep from 
1987-1992.  This analysis did not detect any significant decreasing patterns in hunter 
success or sizes of harvested rams.  Therefore, the current harvest level has not resulted 
in the decreased availability of legal rams. 
 

The October 2004 surveys revealed a high lamb count with respect to the number 
of observed ewes (72 lambs:100 ewes).  As lamb recruitment increases and the impacts 
of this conservative harvest will become even less significant.  Recent lamb and yearling 
survival (1997 through 2004) suggest that this population is increasing. 
 
Kelso Peak/Old Dad Mountains Bighorn Sheep Hunt 
 

Bighorn sheep range throughout the management unit.  Currently, bighorn sheep 
move back and forth between the Kelso Peak/Old Dad Mountains and the Lava Beds to 
the north and the Marl Mountains to the east.  A small contingent of ewes annually utilizes 
the Cowhole Mountains to the west of Old Dad Peak.  Movements of bighorn sheep into 
the management unit from the New York Mountains, 10 miles to the east of the Marl 
Mountains, has been documented.  Male and female bighorn sheep regularly move 
between Old Dad Peak, the Kelso Mountains, and the Marl Mountains (Bleich et al. 1997), 
and male bighorn sheep also move between the former three ranges and the Lava Beds, 
15 miles to the north of Old Dad Peak (A. M. Pauli and V. C. Bleich, unpublished data).  
These findings are based on extensive, long-term radio telemetry studies.  During 1990, 
movement by a telemetered ram to the Soda Mountains was noted. 
 

The intermountain movements occur with great regularity, and this interaction is 
consistent with the long-term conservation of the subspecies (Schwartz et al. 1986, Bleich 
et al. 1990b, Bleich et al. 1996).  Given the current amount of use occurring in the Kelso 
Peak/Old Dad Mountains by hikers, backpackers, upland game hunters, miners, and 
livestock operators with no significant effects detected, no effect on movements of 
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bighorn sheep, nor on use patterns within the management unit, is expected to occur as 
a result of the hunt. 
 

During 6-7 October 2004, the Department conducted a census of bighorn sheep in 
the Kelso Peak/Old Dad Mountains.  The age and sex composition of bighorn sheep was 
60 ewes, 50 lambs, and 40 rams.  Based on the number of animals actually observed 
during this survey, 15 percent of the number of rams observed would result in the 
proposed issuance of license tags for six mature rams (40 x .15 = 6.0 ).  The Department 
proposed the issuance of license tags for four mature rams. 

 
Based on information gathered during bighorn sheep hunting seasons from 

1987-2003, hunter success is expected to be high.  Therefore, for the purposes of 
analyzing the effects of the harvest, it was assumed that all tagholders will be successful. 
 Additionally, because the open-zone fund-raising tagholders may elect to hunt in any 
hunt zone, the effects of the potential harvest of two additional rams will be assessed.  
Because tags will be issued for mature males only, the removal will consist entirely of 
adult males. 
 

In 2004, the Department surveyed this hunt zone using the double-count 
methodology described by Graham and Bell (1989).  This method was implemented to 
augment our existing survey data and to provide a better estimate of the percentage of 
the bighorn population observed.  The estimates derived through this method will provide 
additional indices to track changes in the respective bighorn populations, and ensure 
compliance with State law requiring that tags shall not be allocated for more than 15 
percent of the total estimated ram population in each management unit (Section 4902, 
Fish and Game Code).  This method is conservative in that only the number of individuals 
available to be seen within the visibility range of the helicopter are estimated (Graham 
and Bell 1989).  For example, many groups of bighorn sheep are not seen because they 
were not covered by the helicopter flight transects.  Therefore, this survey method is 
primarily being used to determine that a proportion of the bighorn sheep population was 
not observed. 
 

In 2004, Pauli (13 October 2004, Department memo summarizing aerial survey 
results) estimated that there were 176 bighorn sheep available to be seen within the 
survey polygons.  To be conservative we will use this population estimate (176) to assess 
the impacts of the potential harvest.  Given that the animals actually observed consisted 
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of 40 rams, 60 females, and 50 young, a total of (40/150) * (176)  yielded a minimum of 
47 males in the population.  State law provides that harvest rates be restricted to no more 
than 15% of the total males in the population, which could result in the harvest of 7 males 
(0.14 x 47 = 7.05).  Thus, the recommended allocation of four tags in the Kelso Peak/Old 
Dad Mountain Management Unit is in compliance with State law. 
 

Several authors (Johnson 1989, Makridakis et al. 1983) have demonstrated that 
estimates of population parameters are not independent, and can be improved by using 
a time-series approach.  This approach uses survey data from previous years, and is 
particularly appropriate for populations that do not change drastically from one survey to 
the next (Johnson 1989).  Therefore, a sex ratio of 74 males:100 females was computed 
using a moving average based on three years (2002-2004) of aerial survey data (V. C. 
Bleich and A. M. Pauli 2004; unpublished survey data).  This sex ratio estimates that rams 
constitute 43 percent of the total population (76/176=.43; where 76 and 176 represent a 
theoretical relationship between numbers of rams and the minimum population, 
respectively.  This percentage of rams conservatively estimates the ram population at 59 
prior to the 2004 hunt (74/222)* 176 = 58.7).  Thus, the 40 rams observed during the 
October 2004 survey represent approximately 68 percent of the minimum ram population. 
 However, given the relatively low observability rate of rams, this averaged sex ratio is 
likely an underestimate.  Regardless, these data further suggest that the proposed action 
represents a biologically conservative hunting program and is in compliance with State 
law. 
 

Although the proposed project may result in the deaths of four mature male 
bighorn sheep in the Kelso Peak/Old Dad Mountains unit, this level of hunting mortality 
will not have a significant negative effect on the local population.  Indeed, if no other 
demographic changes occur in this management unit during 2005, the removal of four 
mature rams in 2005 would not lower the sex ratio below 40 rams:100 ewes (herd plan 
objectives).  Additionally, if the open-zone fund-raising tagholders harvest rams in this 
management unit, the sex ratio would remain above 40 rams:100 ewes.  Both of these 
ratios remain similar to the 65-70 commonly seen in unhunted populations (Aldous 1957, 
Leslie and Douglas 1979, Holl and Bleich 1983, and many others).  Further, the 
Department successfully reestablishes bighorn populations with sex ratios as low as 33 
rams:100 ewes. 
 

The 2004 proposed harvest of four rams represents 6.9 percent of the estimated 
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ram population (4/58 = 0.069).  If the open-zone fund-raising tagholders chooses to hunt 
in this zone, and successfully harvests rams, this potentially raises the total number of 
harvested rams to six. This harvest level (six rams) would represent 10.3 percent of the 
estimated ram population (6/58 = 0.103).  Both of these levels are below the harvest level 
(15 percent) authorized in Section 4902, Fish and Game Code. 
  

The Old Dad Peak population has served as the primary source of translocation 
stock for reintroduction efforts in the Mojave Desert.  To date, a total of 157 females and 
65 males have been removed for translocation purposes.  Given the likelihood that Old 
Dad Peak will continue to serve as a major source of reintroduction stock and the 
extremely conservative ram hunting harvest rates that could be imposed in the future 
(limited to 15 percent of the estimated number of mature rams), it is not anticipated that 
the cumulative effects of ram removals will result in a significant decline in ram:ewe ratios, 
and the sex ratios are expected to indefinitely remain at or above the minimum of 40 
specified in the Old Dad Peak herd management plan. 
 

All indications are that natural mortality in both sexes is very low, based 
on extensive aerial and ground surveys that have been ongoing since 1986 
(Wehausen 1992; J. D. Wehausen, unpublished data).  Although equality of mortality 
rates must necessarily be assumed, the realized rates are, no doubt, low.  
 

The October 2004 survey revealed 83 lambs with respect to 100 ewes.  This ratio 
reflects the relationship between increased rainfall (that occurred in 2004), and resultant 
forage production.  As a result, impacts of this conservative harvest will be even less 
significant.  This population continues to increase or remain stable (1996-2004). 
 

Clark/Kingston Mountains Bighorn Sheep Hunt 
 

The existing hunt in the Clark/Kingston management units will be conducted over 
the entire unit boundaries.  Bighorn sheep range throughout these management units.  
The ewe population in the Kingston Range appears to consist of two subgroups, one of 
which spends the winter and lambing season in the Mesquite Mountains (Jaeger 1994).  
The ewe population in the Clark Mountain Range appears to migrate northeast from Clark 
Mountain in the winter to Devil and Little Devil peaks, Nevada during the lambing seasons; 
and the ram population appears to move freely between the ranges (Jaeger 1994). 
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The intermountain movements occur with regularity, and this interaction is 
consistent with the long-term conservation of the subspecies (Schwartz et al. 1986, Bleich 
et al. 1990b, Bleich et al. 1996).  Given the current amount of use occurring in the 
Clark/Kingston Mountains by hikers, backpackers, upland game hunters, miners, and 
livestock operators with no significant effects detected, no effect on movements of 
bighorn sheep, nor on use patterns within the management units, are expected to occur 
as a result of the hunt. 
 

During 27-28 September 2004, the Department conducted a census of bighorn 
sheep in the Clark/Kingston Mountains. The age and sex composition of bighorn 
sheep was 35 ewes, 2 lambs, and 16 rams.  Based on the number of animals actually 
observed during this survey, 15 percent of number of rams observed would result in the 
proposed issuance of license tags for two mature rams (16 x .15 = 2.4).  The Department 
proposed the issuance of one license tags, which is no change to the current issuance of 
one license tag. 
 

The removal of bighorn sheep for translocation purposes did not occur in 2002. 
 

Based on information gathered through bighorn sheep hunting seasons since 
1992, hunter success has been 0-100 percent.  For the purposes of analyzing the effects 
of the harvest, however, it will be assumed that all the tagholders will be successful.  
However unlikely, because the open-zone fund-raising tagholders may elect to hunt in 
any zone, the effects of this potential harvest will be assessed.  Because tags will be 
issued for mature males only, the removal will consist entirely of adult males. 
 

In 2004, the Department surveyed the Clark/Kingston/Mesquite part of this hunt 
zone using the double-count methodology described by Graham and Bell (1989).  This 
method was implemented to augment our existing survey data and to provide a better 
estimate of the percentage of the bighorn population observed.  The estimates derived 
through this method will provide additional indices to track changes in the respective 
bighorn populations, and ensure compliance with State law requiring that tags shall not 
be allocated for more than 15 percent of the total estimated ram population in each 
management unit (Section 4902, Fish and Game Code).  This method is conservative in 
that only the number of individuals available to be seen within the visibility range of the 
helicopter are estimated (Graham and Bell 1989).  For example, many groups of bighorn 
sheep are not seen because they were not covered by the helicopter flight transects. 
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During September 2004, Pauli (October 2004, Department memo summarizing 

aerial survey results) reported observations of 35 females, 2 lambs, and 16 males.  
Further, using the double-survey method of Graham and Bell (1989), he estimated that 
96 bighorn sheep were available to be seen by the survey helicopter in the Kingston and 
Mesquite ranges alone.  Given that an additional 17 animals were observed in the Clark 
Mountain Range, a minimum of 113 individuals is expected to inhabit the hunt zone.  
Based on the animals observed during October 2004, age and sex ratios in the hunt zone 
were 6 lambs/100 females and 45.7 males/100 females. 
 

 A sex ratio of 45.5 males:100 females was computed by averaging the ratios from 
the 2002-2004 aerial survey data (A. M. Pauli and V. C. Bleich, unpublished survey data). 
 This sex ratio estimates that 28 percent of the population is rams (45/157= 0.286); where 
45 and 157 represent the relationship between total numbers of males and total numbers 
of animals observed during that period, respectively.   This percentage estimates the ram 
population at 32 prior to the 2004 hunt [(45/157)*(113) = 32.4], and the female population 
at 71 [(99/157)*113 = 71.19)]. The 16 rams observed during the September 2004 survey 
may represent approximately 50 percent of the ram population.  Given the relatively low 
observability of rams, this estimate is reasonable.  For purposes of our population 
analysis, we will use the population estimate of 71 ewes and 32 rams, which yields an 
estimated sex ratio of 45 males/100 females. 
 

 The proposed project may result in the death of one mature male bighorn sheep in 
the Clark/Kingston Management Unit, but this level of hunting mortality will not have a 
significant negative effect on the local population.  However, if no other demographic 
changes occur in this management unit during 2004, the removal of one mature ram will 
lower the observed sex ratio to 43 rams:100 ewes.  This ratio is compatible with the 
minimum of 40:100 called for in the Clark/Kingston Mountains herd management plan 
(Vernoy and Bleich 1991, 1992).  Nonetheless, because of lower observability of males 
when compared to females, this ratio likely is an underestimate of the expected sex ratio. 
 Further, the Department successfully reestablishes bighorn populations with sex ratios 
as low as 33 rams:100 ewes. 
 

The existing harvest rate of one ram represents 3.1 percent of the estimated ram 
population (1/32 = .031).   Both of these levels are below the harvest level (15 percent) 
authorized in Section 4902, Fish and Game Code. 
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The September 2004 survey revealed a lamb count with respect to the number of 

observed ewes of 6 lambs:100 ewes, a very low value and consistent with poor 
reproduction over the past three years.  Lamb recruitment has been low in this 
management unit for a number of years and, as a result, the proportion of older animals 
in the population has been increasing.  Nonetheless, lack of recruitment dictates a 
conservative approach to harvest management should be considered. 
 
Orocopia Mountains Bighorn Sheep Hunt 
 

The existing hunt in the Orocopia Mountains will be conducted over the entire unit 
boundaries.  Recent monitoring of radio-collared bighorn sheep has identified several 
high-use areas that include Orocopia Canyon and Orocopia Peak.  This monitoring has 
also documented movements by bighorn rams between the Orocopia Mountains and the 
Chocolate Mountains (Chocolate Mountains Aerial Gunnery Range) to the south, across 
the Salt Creek Wash (Mulcahy et al. 1995).  Trails, tracks, and other sign indicate that 
bighorn sheep may also move between the Chuckwalla Mountains and the Orocopia 
Mountains, across Chuckwalla Bench.  Although fencing along Interstate 10 probably 
restricts most bighorn movements, a few may cross to visit mountain ranges to the north. 
 Assuming that movements between these ranges occur, the Orocopia Mountains and 
these other ranges represent a metapopulation, and management direction should be to 
minimize obstructions to movement corridors (Bleich et al. 1990b, Bleich et al. 1996). 
 

The intermountain movements occur with regularity, and this interaction is 
consistent with the long-term conservation of the subspecies (Schwartz et al. 1986, Bleich 
et al. 1990b, Bleich et al. 1996).  Given the current amount of use occurring in the 
Orocopia Mountains by hikers, backpackers, upland game hunters, miners, and river 
recreationists with no significant effects detected, no effect on movements of bighorn 
sheep, nor on use patterns within the management unit, are expected to occur as a result 
of the hunt. 
 

During 29-30 September 2004, Department conducted a census of bighorn sheep 
in the Orocopia Mountains. The age and sex composition of bighorn sheep was 23 ewes, 
5  lambs, and 13 rams.  Based on the number of animals actually observed during this 
survey, 15 percent of number of rams observed would result in the proposed issuance of 
license tags for one mature ram (.15 x 13 = 1.95).  Given that low recruitment of young 
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has been very low in this zone for a number of years (G. P. Mulcahy and V. C. Bleich, 
unpublished data), demographic analyses dictate that a conservative approach to harvest 
management be implemented. 
 

The removal of bighorn sheep for translocation purposes did not occur in 2001. 
 

The Orocopia Mountains was a new hunt zone in 1996.  However, based on 
information gathered through the bighorn sheep hunting seasons during 1987-1999, 
hunter success is expected to be high.  It has ranged from 67 to 100 percent.  Therefore, 
for the purposes of analyzing the effects of the harvest, it will be assumed that all the 
tagholders will be successful.  Additionally, because the open-zone fund-raising 
tagholders may elect to hunt in this zone, the effects of this potential harvest of  additional 
rams will be assessed.  Because tags will be issued for mature males only, the removal 
will consist entirely of adult males. 
 

In 2001, the Department surveyed this hunt zone using the double-count 
methodology described by Graham and Bell (1989).  This method was implemented to 
augment our existing survey data and to provide a better estimate of the percentage of 
the bighorn population observed.  The estimates derived through this method will provide 
additional indices to track changes in the respective bighorn populations, and ensure 
compliance with State law requiring that tags shall not be allocated for more than 15 
percent of the total estimated ram population in each management unit (Section 4902, 
Fish and Game Code).  This method is conservative in that only the number of individuals 
available to be seen within the visibility range of the helicopter are estimated (Graham 
and Bell 1989).  For example, many groups of bighorn sheep are not seen, because they 
were not covered by the helicopter flight transects. 
 

In 2002, Mulcahy (October 2001, Department memo summarizing aerial survey 
results) estimated that the 37 bighorn sheep observed constituted 66 percent of the 
animals available to be seen within the visibility polygons of the transects.  It was 
estimated that there were 56 bighorn sheep available to be seen.  In 1999 only 
fifty percent of the marked animals (6 marked in population) were observed.  The 17 rams 
observed may have constituted approximately 50 to 66 percent of those available to be 
seen within the visibility polygons, and the recommended allocation of zero tags in the 
Orocopia Mountains Management Unit is in compliance with State law, and a harvet of 
zero rams will have no affect on the sex ratio in that hunt zone. 
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Given that the number of animals counted represented between 50 to 66 percent 

of the animals present, we can estimate the population to include 56 to 112 bighorn sheep. 
 For the purposes of fully assessing the potential impacts of removing one mature ram, 
the minimum population estimate will be used.  Using the 3 year averaged sex ratio of 57 
rams:100 ewes (1999-2001), we estimate that 36.3 percent of the population is rams 
(57/157=.36; where 57 and 157 represent the relationship between number or rams and 
total population, respectively). Using this sex ratio we can estimate the population to be 
a minimum of 27 rams and 48 adult ewes.  Although the proposed project may result in 
the death of one mature male bighorn sheep in the Orocopia Mountains, this level of 
hunting mortality will not have a significant negative effect on the local population.  Indeed, 
if no other demographic changes occur in the Orocopia Mountains during 2003, the 
removal of one mature ram would lower the sex ratio to 54 rams:100 ewes (26/48=.54) 
Additionally, if the fund-raising tagholders harvest a rams in this management unit, the 
sex ratio would be 50 rams:100 ewes.  This ratio is greater than the minimum of 40:100 
called for in the Orocopia Mountains herd management plan (Thompson and Bleich 
1991). 
 

A harvest of one ram represents 3.8 percent of the estimated ram population (1/26 
= .038).  If the fund-raising tagholders successfully harvest additional rams in this zone, 
this potentially raises the total number of harvested rams to three.  This harvest level (two 
rams) would represent 7.7 percent of the estimated ram population (2/26 = 0.077).  Both 
of these levels are well below the harvest level (15 percent) authorized in Section 4902, 
Fish and Game Code. 
 
The October, 2002 aerial surveys recorded a stable lamb count with respect to the 
number of observed ewes (11 lambs:100 ewes).   Aerial surveys conducted in 2003 and 
2004 similarly indicated low recruitment of lambs into this population.  Recruitment has 
averaged 29 lambs:100 females over a nine year period.  Lamb recruitment is driven 
largely by rainfall, and drought continues to plague the Orocopia Mountains.  If drought 
conditions continue, impacts to lamb recruitment also will continue, with consequences 
for age structure and size of the population.  Hence, the Department recommends a 
conservative approach to population management, with a proposed take of 0 animals 
during the 2005 hunting season. 
 

San Gorgonio Wilderness Bighorn Sheep Hunt 
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The existing hunt in the San Gorgonio Wilderness will be conducted over the entire 

unit boundaries.  Recent intensive monitoring of radio-collared bighorn sheep has 
identified several high-use areas that include Middle Fork (Middle Fork Jumpoff) of 
Whitewater, North Fork of Whitewater, Hell for Sure Canyon, and Mill Creek Jumpoff.  
This monitoring has also documented extensive movements by bighorn rams between 
Mission Creek (east) to Mill Creek (west).  During the summer, bighorn sheep range 
extends to the top of San Gorgonio Mountain, although rams have been seen as low as 
1,200 meters (4,000 feet) elevation in the Middle and South forks of the Whitewater River 
in late spring and early summer.  Historically, bighorn sheep have been reported from 
Pipes Canyon and Little Morongo Canyon (Light et al. 1966), east of the currently 
occupied range; and a population once existed in the Bighorn Mountains to the north of 
currently occupied range (Weaver et al. 1972).  Bighorn sheep have also been reported 
north of Big Bear Lake.  Recent (1995) sightings of bighorn sheep in the Cushenbury 
Grade area were verified, and the Department radio-collared three bighorn sheep in the 
canyons west of the grade.  Assuming that movements between these regions occur, the 
San Gorgonio Wilderness and these other areas represent a metapopulation, and 
management direction should be to minimize obstructions to movement corridors (Bleich 
et al. 1990b, Bleich et al. 1996). 
 

The intermountain movements occur with regularity, and this interaction is 
consistent with the long-term conservation of the subspecies (Schwartz et al. 1986, Bleich 
et al. 1990b, Bleich et al. 1996).  Given the current amount of use occurring in the San 
Gorgonio Wilderness by hikers, backpackers, hunters, miners, and river recreationists 
with no significant effects detected, no effect on movements of bighorn sheep, nor on use 
patterns within the management unit, are expected to occur as a result of the hunt. 
 

In January 2004, the Department conducted a census of bighorn sheep in the San 
Gorgonio Wilderness. The age and sex composition of bighorn sheep observed was 
19 ewes, 8  lambs, and 38 rams.  Based on the number of animals actually observed 
during this survey, 15 percent of number of rams observed would result in the proposed 
issuance of license tags for 5 mature rams (38 x 0 .15 =  5.7).  Nonetheless, the 
Department was unable to complete its Autumn survey in 2004 and, based on the 
potential for overwinter losses to have occurred during 2004 proposes to reduce the 
number of general tags in this zone from 2 to 1.  Holders of fund-raising license tags could 
take 2 additional tags in this zone, for a potential harvest of 3 mature males. 
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The removal of bighorn sheep for translocation purposes did not occur in 2001. 

 
The San Gorgonio Wilderness was a new hunt zone in 1996.  However, based on 

information gathered through the bighorn sheep hunting seasons during 1987-present, 
hunter success is expected to be high.  It has ranged from 67 to 100 percent.  Therefore, 
for the purposes of analyzing the effects of the harvest, it will be assumed that all the 
tagholders will be successful.  Additionally, because the open-zone fund-raising 
tagholders may elect to hunt in this zone, the effects of this potential harvest of additional 
rams will be assessed.  Because tags will be issued for mature males only, the removal 
will consist entirely of adult males. 
 
In 2002, the Department surveyed this hunt zone using the double-count methodology 
described by Graham and Bell (1989).  This method was implemented to augment our 
existing survey data and to provide a better estimate of the percentage of the bighorn 
population observed.  The estimates derived through this method will provide additional 
indices to track changes in the respective bighorn populations, and ensure compliance 
with State law requiring that tags shall not be allocated for more than 15 percent of the 
total estimated ram population in each management unit (Section 4902, Fish and Game 
Code).  This method is conservative in that only the number of individuals available to be 
seen within the visibility range of the helicopter are estimated (Graham and Bell 1989). 
 

In September 2002, the Department conducted a census of bighorn sheep in the 
San Gorgonio Wilderness. The age and sex composition of bighorn sheep observed was 
18 ewes, 5 lambs, and 6 rams for a total of 29 animals.  Based on the number of animals 
actually observed during that survey, 15 percent of number of rams observed would have 
resulted in the proposed issuance of  no general tags.  The zone was, however, left open 
for the purchaser of the special fund-raising tag, but no sheep was harvested there.   

 
In September 2003, the Department again conducted a census of bighorn sheep in 

the San Gorgonio Wilderness.  The age and sex composition of bighorn sheep was 16 
ewes, 1 lamb, and 15 rams.  Following the results of that survey, the Department’s 
recommendation was to implement a similarly conservative harvest strategy for the 2003 
season.  A subsequent survey conducted in January 2004, however, yielded 
observations of 19 females, 8 lambs, and 38 males.  Based on the results of that survey, 
the Fish and Game Commission adopted regulations providing for the harvest of 2 mature 
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males from this management unit during the 2004 season, with the potential for a third to 
be harvested by the purchaser of the fund-raising license tag.  It is expected that no more 
than two mature males will be harvested in this zone, because the purchaser of the 
fund-raising tag opted to not hunt in the San Gorgonio Wilderness. 

 
The Department was unable to complete a survey of the San Gorgonio Wilderness 

during Autumn 2004 but, based on the results of the January 2004 survey, recommends 
the allocation of 1 general license tag, and leaving the option open for purchasers of the 
fund-raising license tags to hunt there.   

 
The San Gorgonio Wilderness was a new hunt zone in 1996.  However, based on 

information gathered through the bighorn sheep hunting seasons during 1987-1999, 
hunter success is expected to be high.  It has ranged from 67 to 100 percent.  Therefore, 
for the purposes of analyzing the effects of the harvest, it will be assumed that all the 
tagholders will be successful.  Additionally, because the open-zone fund-raising 
tagholders may elect to hunt in this zone, the effects of this potential harvest of additional 
rams will be assessed.  Because tags will be issued for mature males only, the removal 
will consist entirely of adult males. 
 

Results of the January 2004 survey yielded observations of 38 rams and 19 
females, indicating a sex ratio strongly skewed towards the male cohort, and an absolute 
minimum population of 57 adult animals.  Previous Department estimates (Brennan July 
1994 Department memo summarizing aerial survey results; Torres et al. 1996) have 
estimated this population of bighorn sheep at 100-150 individuals.  For  the purposes of 
this evaluation the  minimum number of 57 animals from the January 2004 survey will be 
used.  Therefore, we know that 38 males are present in the hunt zone, and that number 
very likely is conservative relative to the true number of males present in the zone.  
Average sex ratios derived during fall aerial surveys conducted during the past 3 years 
yield an estimate of 63 rams/100 females.  Using information from January 2004, the total 
population of adults estimated to be present in the San Gorgonio Wilderness Hunt Zone 
is 98 [(38/.63) + 38].  The take of 1 male sheep would lower the sex ratio to 61 rams/100 
ewes, and the take of 3 male sheep would lower the sex ratio to 58 rams/100 ewes.  Both 
of these values are substantially higher than the management objectives of 40 rams/100 
ewes recommended in the management plan (Thompson, Yparraguirre, and Bleich 1991) 
for this zone.    Further, the Department successfully reestablishes bighorn populations 
with sex ratios as low as 33 rams:100 ewes. 
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Although the proposed project may result in the death of up to three mature male 

bighorn sheep if both holders of fund-raising tags are successful, this level of hunting 
mortality will not have a significant negative effect on the local population.  If no other 
demographic changes occur in the population and the holder of the general tag 
successfully harvests a ram in this zone, that harvest (one ram) would represent 2.6 
percent (1/38) of the minimum number of males known to be present in the zone.  If the 
efforts of both fund-raising tagholders result in the harvest of 2 additional rams in this 
zone, that harvest level (three rams) would represent 7.9 percent (3/38) of the minimum 
number of rams known to be present in this zone.  These levels both are well below the 
harvest level (15 percent) authorized in Section 4902, Fish and Game Code and, 
therefore, comply with State law. 
 

The September 2002 aerial surveys recorded a low lamb count with respect to the 
number of observed ewes (11 lambs;100 ewes).   Although the January 2004 survey 
yielded observations of 38 male sheep, there has been a general downward trend in 
observation rates of bighorn sheep in this zone, possibly a reflection of changes in sheep 
distribution that resulted from a series of wildfires during the past several years.  To be 
conservative, however, the Department is recommending that one general tag, rather 
than two, be issued for this zone. 
 

Sheep Hole Mountains Bighorn Sheep Hunt 
 

The current hunt in the Sheep Hole Mountains will be conducted throughout the 
main mountain mass and surrounding alluvials.   Bighorn sheep of both sexes move freely 
throughout the management unit.  Movements of telemetered individuals have been 
recorded bighorn sheep moving across Sheep Hole Pass to the Bullion Mountains.  Other 
monitored movements included a collared ram that moved to the Coxcomb Mountains.  
Additionally, movements by both rams and ewes occur within this management unit 
between the Calumet Mountains and the Sheep Hole Mountains. Frequent inter-mountain 
movements between these mountains suggest that these subpopulations of bighorn 
sheep represent a larger metapopulation, and management direction should be to 
minimize obstructions to movement corridors (Bleich et al. 1990b, Bleich et al. 1996). 
 

The intermountain movements occur with regularity, and this interaction is 
consistent with the long-term conservation of the subspecies (Schwartz et al. 1986, Bleich 
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et al. 1990b, Bleich et al. 1996).  Given the current amount of use occurring in the 
Sheephole Mountains by hikers, backpackers, upland game hunters, and miners with no 
significant effects detected, no effect on movements of bighorn sheep, nor on use 
patterns within the management unit, are expected to occur as a result of the hunt. 
 

On 4 October 2004, the Department conducted a census of bighorn sheep in the 
Sheep Hole Mountains. The age and sex composition of bighorn sheep was 38 ewes, 
15 lambs, and 24 rams.  Based on the number of animals actually observed during this  
survey, 15 percent of the number of rams observed would result in the proposed issuance 
of license tags for three mature rams (24  x .15 = 3.6).  The Department proposed the 
issuance of 2 license tags. 
 

The removal of bighorn sheep for translocation purposes did not occur in 2004. 
 

The Sheep Hole Mountains was a new hunt zone in 2000, and hunter success has 
ranged from 0 to 100%.  For the purposes of analyzing the effects of the harvest, it will be 
assumed that all the tag holders will be successful.  This zone is not considered a 
preferred zone.  It is very unlikely that any fund-raising tag holders will choose to hunt in 
the Sheep Hole Mountains.  Nevertheless, because the open-zone fund-raising tag 
holders may elect to hunt in any zone, the effects of the potential harvest of two additional 
rams will be assessed, and will consider the impact of two additional fund-raising 
tagholders.  Because tags will be issued for mature males only, the removal will consist 
entirely of adult males.      
 

In 2002, the Department surveyed this hunt zone using the double-count 
methodology described by Graham and Bell (1989).  This method was implemented to 
augment our existing survey data and to provide a better estimate of the percentage of 
the bighorn population observed.  The estimates derived through this method will provide 
additional indices to track changes in the respective bighorn populations, and ensure 
compliance with state law requiring that tags shall not be allocated for more than 15 
percent of the total estimated ram population in each management unit (Fish and Game 
Code Section 4902).  This method is conservative in that only the number of individuals 
available to be seen within the visibility range of the helicopter are estimated (Graham 
and Bell 1989).  For example, many groups of bighorn sheep are not seen because they 
were not covered by the helicopter flight transects.   
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In 2004, Pauli (October 13, 2004, CDFG memo summarizing aerial survey results) 
estimated that the 77 bighorn sheep observed constituted 88 percent of the animals 
available to be seen within the visibility polygons of the transect, in which it was estimated 
that there were 87 bighorn sheep available to be seen.  Based on the observed sex ratio 
of 82 males/100females, Given that the 24 rams observed constituted less than 88 
percent of those available to be seen, and even less than were present in the entire 
management unit, the proposed allocation of 2 tags in the Sheep Hole Mountains 
Management Unit is in compliance with State law.  
 

Given that the number of animals actually counted represented less than 
eighty-eight percent of the animals present, we can estimate the population to include a 
minimum of 87 bighorn sheep.  For the purposes of fully assessing the potential impacts 
of removing two mature rams, this minimum population estimate will be used.  Using the 
three year averaged sex ratio of 65 rams:100 ewes, we estimate that 30 percent of the 
population is rams (56/185=.302), where 56 and 185 represent the relationship between 
numbers of rams and total population, respectively.  Using those values, and the 
estimated number of animals available to be seen in the visibility polygons, we can 
estimate the population to contain a minimum of 36 rams and 55 females.  
 

Given the averaged (3 year) lamb recruitment ratio (50 lambs:100 ewes), the 
population can be considered to be increasing.  The sex ratio of 65 rams:100 ewes is 
similar to the 65-70:100 commonly seen in unhunted populations (Aldous 1957, Leslie 
and Douglas 1979, Holl and Bleich 1983 and many others).  
 

Although the proposed project may result in the death of 2 mature male bighorn 
sheep in the Sheep Hole Mountains, this level of hunting mortality will not have a 
significant negative effect on the local population.  Indeed, if no other demographic 
changes occur in the Sheep Hole Mountains during 2004, the removal of two mature ram 
would not lower the sex ratio substantially.  Additionally, if fund-raising tag holders 
harvests two rams in this management unit, the resulting sex ratio would be 58 rams:100 
ewes.  This ratio remains similar to the 65-70 commonly seen in unhunted populations 
and is higher than the minimum of 40:100 called for in the Sheep Hole Mountains Herd 
Management Plan (Pauli and Bleich 1988). 
 

The proposed harvest of 2 rams represents 5.6 percent of the estimated ram 
population (2/36= 0.555).  If fund-raising tag holders successfully harvest rams in this 
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zone, this potentially raises the total number of harvested rams to 4.  This harvest level (4 
rams) would represent 11.2 percent of the estimated ram population 4/36 = 0.112). Both 
of these levels are well below the harvest level (15 percent) authorized in Section 4902 
of the Fish and Game Code.         

 
The September 2004 aerial surveys recorded a good lamb count with respect to 

the number of observed ewes (39 lambs:100 ewes).  
 
White Mountains Bighorn Sheep Hunt 

 
The existing hunt in the White Mountains will be conducted only in the northern 

portion of the management unit, and will not include the Silver Canyon herd.  Bighorn 
sheep of both sexes move freely throughout the management unit.  The movements 
between subpopulations occur with regularity, and this interaction is consistent with the 
long-term conservation of the subspecies.  Given the current amount of use occurring in 
the White Mountains by hikers, backpackers and upland game hunters with no significant 
effects detected, no effect on movements of bighorn sheep, nor on use patterns within the 
management unit, are expected to occur as a result of the hunt. 
 

In August of 2004 the Department conducted a census of bighorn sheep in the 
White Mountains. The age and sex composition of bighorn sheep in the Silver Canyon 
herd was 24 ewes, 5 yearling females, 1 yearling male and 14 lambs.  The White 
Mountain Peak and Montgomery Peak herds were surveyed over 2 time intervals, from 
21 to 23 July 2004 and again from 4 to 6 August 2004.  During the first period, a minimum 
count of 189 sheep was conducted, consisting of 97 ewes, 10 yearling females, 12 
yearling males, 49 lambs and 14 mature rams.  The estimated young:female ratio for the 
White Mountain Peak and Montgomery Peak herds combined was 46 per 100 females.  
The male:female ratio was 36 per 100 females, and was obtained during a period of 
extreme sexual segregation.  The August survey accounted for 237 bighorn sheep 
including 40 rams.  The sex and age classes of approximately 35% of the total counted 
animals could not be ascertained thus the proportion of males or young among these 
animals was not calculated. 

 
 Schroeder (2004) tallied a total of 30 observations of bighorn sheep during his 

surveys and, after correcting for replicate sightings, placed the minimum number of 
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individuals in the range at 277, of which 239 were classified as 136 females, 40 males, 

and 63 young-of-the-year.  Schroeder’s (2004) results were obtained during a period of 

sexual segregation, when males and females largely occur in different habitats (Bleich et 

al. 1997) and, as a result, yield a sex ratio that is biased downward with respect to the 

proportion of males in the range.  When that bias is controlled for (by assuming a 

conservative ratio of 70 males per 100 females in an unhunted population; Wehausen 

1983), a minimum of 294 bighorn sheep are estimated to inhabit the White Mountains, not 

including 38 unclassified animals (Schroeder 2004).  These data indicate in excess of 300 

sheep inhabit the White Mountains.  Using a sex ratio of 70 rams:100 ewes that is typical 

of an unhunted population, we estimate that the population contains a minimum of 95 

rams and 136 females.   

 The White Mountains will become a new hunt zone in 2005.  Hunting success is 

likely to be high because of the high availability of animals although there is little 

information currently available to support this. Therefore, for the purposes of analyzing 

the effects of the harvest, it will be assumed that all the tag holders will be successful.  

Additionally, because the two open-zone fund-raising tag holders may elect to hunt in any 

zone, the effects of the potential harvest of two additional rams will be assessed.  This 

zone is considered a preferred zone, and it is likely that fund-raising tag holders will 

choose to hunt in the White Mountains.  Because tags will be issued for mature males 

only, the removal will consist entirely of adult males.      

 
 

The estimated ratio of 70 rams:100 ewes is typical of that commonly seen in 
unhunted populations (Aldous 1957, Leslie and Douglas 1979, Holl and Bleich 1983 and 
many others).  Although the proposed project may result in the death of up to 5 mature 
male bighorn sheep in the White Mountains, this level of hunting mortality will not have a 
significant negative effect on the local population.  Indeed, if no other demographic 
changes occur in the White Mountains during 2005, the removal of  three mature rams 
would not lower the sex ratio substantially.  Even if fund-raising tag holders harvest rams 
in this management unit, the resulting sex ratio would be 66 rams:100 ewes.  This ratio 
remains similar to the 65-70 commonly seen in unhunted populations and is higher than 
the minimum of 30:100 called for in the White Mountain Herd Management Plan 
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(Ellsworth et al 2004). 
 

The proposed harvest of 3 rams represents 3.1 percent of the estimated ram 
population ( 3/95 = 0.031).  If fund-raising tag holders successfully harvest rams in this 
zone, this potentially raises the total number of harvested rams to 5.  This harvest level (5 
rams) would represent 5.3 percent of the estimated ram population (5/95 = 0.053). Both 
of these levels are well below the harvest level (15 percent) authorized in Section 4902 
of the Fish and Game Code. 
 
IMPACTS ON THE SOCIAL STRUCTURE 
 

Bighorn sheep demonstrate pronounced sexual segregation (rams and ewes  
separate) during the majority of the year (Bleich et al. 1997).  During periods of 
segregation, competition between the sexes for food and water is limited or nonexistent. 
 In order for density-dependent responses to occur, a reduction in competition between 
males and females and the offspring of those females must occur if the population size is 
limited by the habitat.  The removal of so few rams, that likely do not compete with 
females and young to any appreciable extent, is unlikely to result in a significant increased 
recruitment of young animals into either population. 
 

The proposed action may increase the current hunter harvest by one ram in the 
Sheephole Mountains and, therefore, decrease the ratio of rams:ewes in that zone.   
Further, the proposed action may increase the survivorship of lambs in that population, 
but such is unlikely, given that males and females live separately for the majority of the 
year.  Moreover, the translocation of over 50 bighorn sheep from the Marble Mountains 
from 1983-85 did not result in a measurable response (Wehausen 1988).  Thus, it is 
unlikely that the removal of a small number of rams from the proposed hunt zones will 
result in a measurable increase in lamb recruitment. 
 

Although 222 animals have been removed from Old Dad Peak for translocation 
purposes since the early 1980s, the population has continued to expand.  Recruitment 
rates have been very high in that population (Wehausen et al. 1987a, 1987b, and 1992; 
J. D. Wehausen, unpublished data; Bleich 1986).  Further, the possibility exists that 
improved habitat conditions, resulting from an aggressive water development program, 
have produced the high recruitment rates in that population (Bleich 1983).  The removal 
of less than nine percent of the total number of rams present in the population is not 
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expected to result in an appreciable increase in recruitment rate. 
 

The percentages of legal rams, as a function of total rams seen during current year 
surveys, have been summarized for all of the management units in Table 4-1 (V. C. Bleich 
and A. M. Pauli,  unpublished survey data). 
 
 
 TABLE 4-1 
 Percentages of Legal Rams Seen During Fall Aerial Surveys 
 

 
 

HUNT ZONE 

 
Average % 
Legal Rams 
1992-1995 

Average % 
Legal Rams 
1996-1999 

Legal Rams 
1995

 
Zone 1 - Marble/Clipper Mountains 

 
69.3 

 
72 

 
Zone 2 - Kelso Peak/Old Dad Mountains 

 
79.1 

 
81 

 
Zone 3 - Clark/Kingston Mountain Ranges 

 
74.8 

 
79 

 
Zone 4 -Orocopia Mountains 

 
84.3 

 
46.1 

 
Zone 5 -San Gorgonio Wilderness 

 
71.8 

 
65.7 

 
Zone 6 -Sheep Hole Mountains 

 
78.2 

 
82 

 
Zone 7 -White Mountains 

 
NA 

 
67.5 

 
 

These values are consistent with a low mortality rate and the conservative hunting 
removal rate occurring in the respective management unit.  Differences in mean ratios 
and recent values likely are artifacts of sample size and the influence of recruitment rates 
that, when high, yield a larger proportion of young (but, not legal) rams in the population 
and, thereby, decrease average percentage of legal rams.  Moreover, recruitment of 
young rams results in an increase in the associated standard deviations for each zone.  
Torres et al. (1994b), in their analysis of hunter harvest, did not detect any significant 
(p>.05) decreasing age or size patterns of bighorn sheep harvested from 1987-1992.  
Therefore, the removal of a limited number of mature rams is not expected to have any 
significant impact on the age structures of the ram populations in any of the proposed 
hunt zones. 
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Geist (1975) expressed concern over the potential affects of aircraft disturbance 

on bighorn sheep.  Krausman and Hervert (1983) indicated that 41 percent of 
32 mountain sheep that they evaluated were "disturbed" by fixed-wing aircraft.  In an 
effort to evaluate the effects of helicopter surveys on bighorn sheep, Bleich et al. (1990c) 
and Bleich et al. (1994) conducted experiments to evaluate mountain sheep responses to 
aerial surveys used in generating harvest quotas.  In essence, they noted a temporary 
displacement of individual bighorn sheep immediately following an aerial survey.  Further, 
they noted that many bighorn sheep took flight at the approach of the helicopter, a 
phenomenon not uncommon to many species of wildlife.  No differences occurred in 
distances moved by females in steep versus rolling terrain, and no differences existed in 
the distribution of bighorn sheep as a result of survey intensity.  Bleich et al. (1990c) 
attributed a lack of difference in response to survey intensities to the extreme noise 
associated with the helicopter.  However, those investigators found that differences 
existed in responses by female sheep between April and June.  It is possible that females 
with very small lambs (as would be expected in April) moved less than females with larger 
lambs (as would be expected in June) because of the limited distribution of suitable 
escape terrain utilized during the birthing period.  Bleich et al. (1994) reported that bighorn 
sheep were neither likely to be acclimated nor sensitized to helicopter disturbance. 
 

A substantial data set, consisting of 3,045 telemetry fixes, was generated from 
September 1986 - December 1990 (Bleich et al. 1997).  These data indicated seasonal 
shifts in the distribution of male bighorn sheep distribution, consistent with sexual 
segregation, which is a commonplace among sexually dimorphic ungulates.  During that 
period a total of 14 aerial surveys were flown in the Kelso Peak/Old Dad Mountains 
Management Unit.  Similarly, no changes in the distribution of male or female bighorn 
sheep in the Marble Mountains or other proposed zones have been noted, where similar 
intensive surveys have been ongoing since 1986.  Aerial surveys are not conducted in the 
White Mountains because the high elevation ranges occupied by bighorn sheep lend 
themselves better to ground surveys. 
 
IMPACTS ON THE GENE POOL 
 

Apollonio et al. (1989) found that the removal of the majority of successfully 
breeding males from a population of lek-breeding fallow deer (Dama dama) resulted in a 
decrease of the overall productivity of the lek.  Byers and Kitchen (1988) reported that in 
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pronghorn (Antilocapra americana), the deaths of all mature males during a severe winter 
storm was followed by a mating system change from territoriality to harem defense, 
apparently because no males were sufficiently dominant to exclude other males from a 
territory.  Speculation regarding the removal of large, old males of bighorn sheep, a 
species in which males form a tending bond with estrous females, thus warrants some 
consideration (Festa-Bianchet 1989). 

 
It has been hypothesized that harvesting older males may remove the “best genes” 

from populations of bighorn sheep subject to “trophy hunting”.  Fitzsimmons et al. (1995) 
reported that horn growth was higher in more heterozygous populations than in less 
heterozygous rams for the 6th, 7th, and 8th years of life, and that by the end of the 8th year 
the more heterozygous rams had higher horn volumes than less heterozygous rams.  
Coltman et al. (2003) reported that unrestricted harvesting of large rams has contributed 
to a decline in the traits that determine trophy quality, and that harvesting that is selective 
and sufficiently severe might elicit an undesired evolutionary response when the target 
trait is heritable.   Nonetheless, selection of large males may facilitate copulations by 
younger, smaller-horned males that may not encounter breeding opportunities in the 
presence of large males.  Resultant breeding by subdominant, smaller-horned males may 
increase the ratio of effective population size to census population size and, thereby, 
increase total genetic diversity (Singer and Zeigenfuss 2002).  Further, the consequences 
of declines in genetic diversity have been questioned with respect to their demographic 
influences.  Indeed, bighorn sheep that have been severely impacted by population 
bottlenecks and have resultant low genetic diversity appear not to be impacting the 
potential of those populations to recover in size (Wehausen and Ramey 2004).  In 
contrast to the situation described by Coltman et al. (2003), harvest proposals considered 
in this document are extremely restricted, and remove but a very small proportion of 
males from the population.  Moreover, such limited harvest proposals will not produce the 
small population sizes described by Wehausen and Ramey (2004). 
 

Geist (1971) suggested that, if mortality of older males was related to rutting 
activity, younger males should be expected to suffer greater mortality if allowed to 
participate in the rut (a result of the absence of older males).  Indeed, Heimer (1980), 
Heimer et al. (1984), and Heimer and Watson (1986) suggested that the removal of most 
older (and larger) males by hunters would result in lowered survival of young rams.  
Moreover, Heimer et al. (1984) reported that natural survival of Dall sheep (Ovis dalli) 
males aged four to eight years was lower in areas with greater hunting pressure and a 
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less restrictive definition of legal males. 
 

Murphy et al. (1990), in a specific test of Heimer's predictions, found no support for 
the hypothesis that reducing the number of older males has an adverse effect on 
the survival rate of young males.  Similarly, other studies of Ovis spp. (Stewart 1980, 
Hoefs and Barichello 1984) have failed to find evidence of depressed survival of 
young rams in heavily hunted populations.  The strongest support for the hypothesis is 
Heimer et al.'s (1984) study of the high rate of disappearance of young rams that had 
been trapped and marked in a hunted population.  However, (Murphy et al. 1990) 
concluded that the disappearance of young rams could be explained by dispersal and 
reduced sightability, rather than by reduced survivorship.  Rams tend to move over 
greater areas, and their absence in areas they occupied as lambs does not mean they 
died.  Further, Whitten (2001) concluded that sheep harvest trends were driven largely by 
weather patterns that affected sheep productivity, survival, and abundance, rathert than 
by horn curl regulations.  The death of a large number of adult sheep would result in 
evidence in the form of carcass remains.  No such evidence, other than lion-killed bighorn 
sheep, has been found, despite considerable field surveys in both hunt zones. 
In lightly hunted populations of Rocky Mountain bighorn sheep and desert bighorn sheep, 
Singer and Zeigenfuss (2002) concluded that young rams did not expend greater energy 
than young rams in non-hunted populations, and that there was no detectable affect on 
survivorship of those young rams.  Hence, harvesting of mature males had no affect on 
survivorship of young rams under light harvest strategies. 
 

The seven populations under consideration in this proposed project are dominated 
by old, large rams.  Indeed, in 2004, the majority of rams observed were three-quarter curl 
in all of the proposed hunt zones (Table 4-1).  Moreover, the low harvest rate should not 
disrupt the age structure and, hence, the social structure of these populations.  An 
analysis of the hunter harvest indicates that the average age of all rams taken as of 1995 
was 8.5 years (N=83, range=4-13 years).  This mean age is lower than the life expectancy 
of a desert bighorn sheep, suggesting that harvests are not particularly concentrated on 
the oldest rams.  Torres et al. (1994b) analyzed and summarized the hunter harvest from 
1987 through 1992. 
 

The extremely conservative harvest rates in populations dominated by large, 
mature males have likely precluded any shift in the age structures or genetic diversity of 
these populations.  With the proposed removal of up to 17 bighorn sheep rams in all of the 
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proposed hunt zones combined (with a maximum potential of 6 in a single hunt zone), no 
changes in the age structure of the populations are anticipated, nor are any adverse 
effects, such as those hypothesized by Heimer and his coworkers, anticipated. 
 
IMPACTS ON HABITAT 
 

The removal of one additional ram from the Sheep Hole Mountains and three from 
the White Mountains Zone has the potential to slightly reduce the total number of bighorn 
sheep in the statewide population until the birth of lambs the following spring.  Should 
holders of the fund-raising license tags choose to hunt in those zones, and are successful, 
a total of 4 animals could be removed from the Sheep Hole Mountains; alternatively, a 
total of 5 could be removed from the White Mountains.  If either of those alternatives were 
to occur, it is possible that some slight improvement in habitat conditions would result, 
particularly in those areas utilized primarily by adult males.  It is unlikely, however, that 
any substantial improvement in habitat condition will occur, nor that any increase in 
recruitment rate will be realized.  The proposed removal rate is expected to be too low to 
result in any measurable change in habitat conditions. 

 
Wehausen et al. (1987b) demonstrated a strong relationship between precipitation 

and recruitment rates in a Sonoran Desert bighorn sheep population.  Similarly, Monson 
(1960) noted the relationship between precipitation and bighorn sheep populations.  
Beatley (1974) emphasized the relationship between precipitation and phenological 
events in Mojave Desert ecosystems, and Wehausen (1988, 1990) noted the apparent 
relationship between high recruitment in the Marble Mountains in the late 1970s and early 
1980s and levels of precipitation.  Thus, it is likely that precipitation levels, and not 
population levels of bighorn sheep, are the primary factors determining habitat conditions 
in the proposed hunt zones. 
 
EFFECTS ON OTHER WILDLIFE AND PLANT SPECIES 
 

As indicated in the Project Description (Chapter 2), the Orocopia sage (Salvia 
greatae) occurs in the Marble/Clipper and Orocopia mountains.  The Orocopia sage is a 
Candidate 2 species for Federal listing.  Due to the fact that the current hunt has resulted 
in such a small increase in human activity in the Marble and Orocopia mountains (one to 
three tags), it is not expected that this action will have any negative impacts on the status 
of the Orocopia sage.  The entire Marble/Clipper, and Orocopia mountain ranges are 
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open to the public on a year-round basis; and the areas proposed for the sheep hunt 
currently are used for other outdoor recreational pursuits, including rock hounding, upland 
game hunting, photography, hiking, exploring, bird watching, camping, and general 
nature appreciation.  Due to the existing human use levels in these areas, it is not 
reasonable to conclude that the allocation of one to two bighorn sheep license tags for up 
to three months will impact the population of the Orocopia sage. 
 

Seven additional plant species that are considered to be either threatened or 
endangered by the Federal Government or the State of California occur within the 
San Gorgonio Wilderness Management Unit.  These include Parish's Daisy (Erigeron 
parishii), California dandelion (Taraxacum californicum), Bear Valley sandwort (Arenaria 
ursina), triple-ribbed milk-vetch (Astragalus tricarinatus), Coachella Valley milk-vetch 
(Astragalus lentiginosus var coachellae), Cushenbury buckwheat (Eriogonum ovalifolium 
var vineum), ash-gray indian paintbrush (Castilleja cinerea), and San Bernardino blue 
grass (Poa atropurpurea).  Because the areas where these species occur are open 
year-round for public use, including hiking, horseback riding, camping, hunting, 
photography, and bird watching, the low number of bighorn sheep hunters (one to two) 
make it unlikely that the current hunt would have impacts, individually or cumulatively, that 
would affect the plant species occurring in these areas. 
 

Two exotic species, feral asses (Equus asinus) and domestic cattle (Bos taurus) 
inhabit the Old Dad Peak and Clark/Kingston management units.  Feral asses also have 
been reported near the Orocopia and San Gorgonio Wilderness management units.  
Competition between these species and bighorn sheep may occur, but competition has 
not been detected.  The removal of bighorn sheep by hunting is not expected to result in 
a decrease in competition between sheep and the aforementioned species, nor is it 
expected that an increase in the numbers of either species would occur as a result of the 
removal of a limited number of bighorn sheep rams. 
 

One native ungulate, the mule deer (Odocoileus hemionus), occurs in small 
numbers in the eastern part of the Old Dad Peak Management Unit.  Since 1978, only one 
deer has been observed in the area that will be open to hunting.  Mule deer are found 
throughout the Clark/Kingston, Orocopia, and San Gorgonio Wilderness management 
units.  No impact on the existing deer population is expected as a result of the removal of 
a limited number of bighorn sheep from the respective management units. 
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No exotic nor other native ungulates currently inhabit the Marble or Clipper 
Mountains.  Therefore, no effect on other large, grazing mammals is anticipated as a 
result of the removal of a limited number of bighorn sheep from the Marble Mountains. 
 

Large mammalian predators occasionally prey on bighorn sheep.  One aerial 
predator, the golden eagle (Aquila chrysaetos), also is known to take an occasional lamb. 
 Mountain lions (Felis concolor), coyotes (Canis latrans), and bobcats (Felis rufus) are all 
capable of preying on bighorn sheep.  Four confirmed mountain lion kills have occurred in 
the Kelso Mountains, and three suspected coyote kills have been located there.  
Mountain lions, bobcats, and coyotes, as well as golden eagles, are all found at Old Dad 
Peak, the Clark/Kingston mountains, and the San Gorgonio Wilderness.  No evidence of 
mountain lions has been detected in either the Marble/ Clipper, or the Orocopia 
Mountains.  Currently, all available evidence (Bleich, unpublished data) suggests that the 
mountain lions that killed the sheep in the Kelso Mountains were individuals with large 
home ranges that encompass many nearby mountain ranges.  From 1991 through 1994, 
six bighorn sheep are known to have been killed by mountain lions in the Clark/Kingston 
Mountains (Jaeger 1994).  Monitoring efforts in the San Gorgonio Wilderness since 1993 
indicate that several bighorn sheep have been killed by mountain lions (Schaefer and 
Torres 1998).  Since bighorn sheep are numerous in all the proposed hunt zones, it is 
unlikely that the removal of a limited number of mature bighorn sheep rams will have an 
impact on the predators occupying those areas.  The large predators discussed are 
opportunistic feeders; and, based on field observations, sufficient alternate prey sources 
are available for their consumption in the form of rabbits, hares, rodents, and other 
species. 
 

As indicated in the Project Description (Chapter 2), the desert tortoise occurs in all 
of the proposed hunt zones.  The desert tortoise is classified as threatened by the State 
and the Federal Government.  The entire area of these management units is open 
year-round for public use, including hunting, bird watching, camping, photography, rock 
hounding, and limited vehicle use.  The desert tortoise occurs primarily in wash areas and 
on alluvial plains, areas that will not be impacted by sheep hunters.  The low number of 
sheep hunters that will hunt in the hunt zones, coupled with the differences in habitat 
types used by desert tortoises and bighorn sheep, make it unlikely that adding one 
additional tag for the Kelso Peak/Old Dad Mountains Zone would have impacts, 
individually or cumulatively, that would negatively affect the desert tortoise. 
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Additionally, as indicated in the Project Description (Chapter 2), there are nearby 
records of Swainson's hawk and least Bell's vireo.  Swainson's hawk is a State-listed 
threatened species, and least Bell's vireo is a federally and State-listed endangered 
species.  Based on existing levels of human use in the Old Dad Peak Management Unit, 
it is unreasonable to conclude that the presence of two sheep hunters (three, if the 
open-zone fund-raising tagholder hunts in this zone) spread over the entire hunt zone will 
impact the habitats of these species.  Swainson's hawks have been occasionally reported 
near the management unit, primarily as migrants.  However, Johnson et al. (1948) 
reported a nest in a Joshua tree near Cima, many miles east of the hunt zone, in 1938.  
It is unlikely that a slight increase in human use during the hunt period will have any 
negative impact on this species.  Least Bell's vireos have been reported near the Old Dad 
Peak Management Unit.  However, riparian habitat, on which this species is dependent, 
does not occur within the management unit.  Therefore, no adverse impacts to the least 
Bell's vireo are anticipated as a result of implementation of this project. 
 

Two riparian bird species and two additional reptile species that are considered to 
be either threatened or endangered by the Federal Government or the State of California 
occur within the San Gorgonio Wilderness Management Unit.  These include the least 
Bell’s vireo, willow flycatcher, and Coachella Valley fringe-toed lizard.  These bird species 
are associated with riparian areas, and the reptiles are associated with desert and 
transitional habitats.  Both of these areas are open year-round for public use, including 
horseback riding, camping, hunting, photography, and bird watching.   
Therefore, the low number of bighorn sheep hunters make it unlikely that the proposed 
project would have impacts, individually or cumulatively, that would affect bird or reptile 
species occurring in these areas. 
 

Plant and animal species that are considered to be either threatened or 
endangered by the Federal Government or the State of California that occur within the 
management units are listed in Appendix 3. 
 

The potential exists for increased human activity in the project areas as a result of 
proposed bighorn sheep hunting.  The presence of hunters, their guides, and other 
individuals interested in the hunting activity could increase the potential for disturbance of 
threatened and endangered species.  The desert tortoise and sensitive plants would be 
most vulnerable to this type of impact.  However, since the number of general license 
hunters would not exceed a maximum of twenty-two in all hunt zones (ie. Marble/Clipper 
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Mountains, Kelso Peak/Old Dad Mountains, Clark/Kingston Range, Orocopia Mountains, 
San Gorgonio Wilderness, Sheep Hole Mountains, and White Mountains), the relatively 
low densities of human use associated with the hunt are not expected to cause significant 
effects.  Vehicular travel will be restricted to designated areas pursuant to BLM, NPS, and 
USFS wilderness requirements.  This, combined with the tendency for sheep hunters to 
set up camps and hunt areas away from one another, should prevent concentrated 
activities in the project areas. 

 
Bighorn sheep hunters typically use bullets that contain lead. Recently, research 

has shown that some wildlife species may have been poisoned by consuming lead while 
scavenging carcasses. Lead poisoning has been a chromic and significant cause of 
migratory bird (primarily waterfowl) mortality associated with hunting in some areas of 
North America. Birds ingest spent lead shotgun pellets and scavengers may ingest 
fragments of led bullets in carcasses or gut piles (Fry 2003). The ingested lead is 
converted to soluble form, and absorbed into tissues, which can have lethal effects. 
Secondary poisoning of predatory birds can also occur when they feed on birds carrying 
lead pellets embedded in body tissues (Fry 2003). The USFWS has mandated the use of 
nontoxic shot for waterfowl hunting. The use of nontoxic bullets is not required for the 
hunting of bighorn sheep, although deer and wild pig hunters in the condor range are 
urged to use nontoxic bullets. 

 
Bighorn sheep hunter density is extremely low. In addition, hunters usually only fire 

at a selected animal, and losing a wounded animal is unusual. The dispersed hunting 
effort and resulting scattered, limited bullet deposition over vast acreage make it unlikely 
that lead bullets would ever become concentrated enough to present any significant 
hazard to wildlife. California condors do not exist in any of the bighorn sheep hunting 
zones. Therefore, the Department does not believe that the use of lead bullets for hunting 
bighorn sheep will result in any significant adverse environmental impacts. 
 
EFFECTS ON RECREATIONAL OPPORTUNITIES 
 
Hunting Opportunities 
 

The proposed action would authorize one additional hunting opportunity for taking 
a Nelson bighorn sheep ram in the Kelso Peak/Old Dad Mountains.  This will be the 17th 
such hunt in as many years.  Previous hunts occurred in the Kelso Peak/Old Dad 
Mountains in 1987 through 2003.  The proposed action would result in a maximum of one 
additional hunter participating in this unique outdoor experience.  The demand for bighorn 
sheep hunting opportunities in California, and worldwide, is extremely high (Table 4-2). 



 
 
 TABLE 4-2 
 Number of Bighorn Sheep Applicants (1987 - 2004) 
 
 

Year 
 

Applications Received 
 

1987 
 

4,066 
 

1988 
 

3,385 
 

1989 
 

3,185 
 

1990 
 

1,591 
 

1991 
 

2,834 
 

1992 
 

3,798 
 

1993 
 

4,318 
 

1994 
 

4,692 
 

1995 
 

4,217 
 

1996 
 

4,493 
 

1997 
 

3,925 
 

1998 
 

4,853 
 

1999 
 

5,058 
 

2000 
 

5,445 
 

2001 
 

5,754 

2002 
 

7,147 

2003 7,697 

2004  

 
 

In 2004, all applicants for bighorn sheep tags pay a $7.00 nonrefundable 
application fee just to enter the drawing, and they must possess a California hunting 
license.  Additionally, a total of $1,504,500 has been received through the auction of 
one tag in each of the years 1987 through 1993 and two tags in each year from 
1994 through 1996.  Only one fundraising tag has been auctioned in 1997 through 2000, 
two in 2001, two in 2002 and 2003, and one in 2004.  Revenue generated from hunting 
Nelson bighorn sheep is summarized in Table 2-1.  The proposed action will positively 
impact the hunting public of the State by providing hunting opportunities consistent with 
sections 203.1 and 4902, Fish and Game Code, and the State's wildlife conservation 
policy, contained in Section 1801, Fish and Game Code (Appendix 1). 
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There will be overlap of upland game (quail and chukar), rabbit, and deer hunting 
seasons in some of the hunt areas.  However, due to the low numbers of sheep hunters 
in each area, coupled with the large areas open to hunting, it is unlikely that sheep hunters 
will affect hunters of other species of wildlife in terms of hunter success or quality of 
experience. 
 
Nonhunting Opportunities 
 

The non-hunting users of the bighorn sheep resource (viewing, nature study, 
research, photography) are not expected to be significantly impacted by the take of up to 
11 mature bighorn sheep rams from a statewide population of approximately 
3,600 animals.  The proposed action is not expected to impair the non-consumptive user's 
ability to enjoy the outdoors, the bighorn sheep resource, or its habitat; because the 
non-hunting user will have opportunities to view bighorn sheep in unhunted situations 
indefinitely.  Bighorn sheep in the Sierra Nevada (O. c. californiana) are currently listed as 
endangered species by the State and Federal Endangered Species Acts.  All other 
populations of Nelson bighorn sheep, except the six being considered for harvest in this 
document, are classified as fully protected mammals by the Legislature.  Bighorn Sheep 
in the Peninsular ranges are listed as threatened by the State and are federally listed as 
endangered (1998).  No populations of bighorn sheep, will be exposed to hunting as a 
result of this project.  Opportunities for non-hunting uses of those populations will not be 
affected. 
 

The current hunting regulations action will permit the hunting of bighorn sheep in 
six limited geographic areas for a short period of time.  The non-hunting user will still have 
the opportunity to enjoy the bighorn sheep in the Marble/Clipper Mountains, Kelso 
Peak/Old Dad Mountains, Clark/Kingston Mountains, Orocopia Mountains, San Gorgonio 
Wilderness, and Sheep Hole Mountains regardless of whether a hunt occurs.  The 
non-hunting user can view these sheep 365 days a year.  If he/she wishes to avoid 
viewing the bighorn sheep in these areas during the hunting season, the opportunity to 
view bighorn sheep in the absence of bighorn sheep hunters could be reduced by up to 
90 days.  The Commission may consider access restrictions to the hunt zones during the 
bighorn sheep season under its regulatory authority for wildlife areas in Section 550, Title 
14, CCR. 
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The proposed action to add one additional hunting tag for the Kelso Peak/Old Dad 
Mountains will not impact the non-hunting public, because the number of hunters in the 
field at any one time (established by the quotas for each hunt), compared to the areas 
open to hunting, will result in very low hunter density.  Historically, areas open for bighorn 
sheep hunting have been open for other types of hunting (quail, chukar, rabbit, dove, and 
deer) during the same time as the proposed sheep hunts.  If the non-hunter is concerned 
about being in the field at the same time as the proposed sheep hunts, there are 
significantly larger areas of the same habitat type adjacent to the hunt areas that can be 
used for non-hunting activities during the sheep hunting season. 
 
EFFECTS ON ECONOMICS 
 

The proposed action has the potential to result in an insignificant positive 
economic effects on communities located near the proposed sheep hunting areas.  The 
discussion below is provided for the Commission and the public's information. 
 

Hunters from outside the local areas would visit the region and purchase goods 
and services from local merchants.  This additional spending will generate retail sales, 
income, and possibly employment in businesses such as motels, restaurants, and retail 
stores.  Spending effects would be minor, because of the small number of tags sold.  Any 
potential effects would likely be distributed among those communities located nearest to 
the sheep hunt areas, including  Barstow, Baker, Blythe, Cadiz, Morongo Valley, Desert 
Center, Needles, Twenty-Nine Palms, and Amboy, in Riverside, San Bernardino, Inyo, 
and Imperial counties. 
 

Fiscal effects include direct public expenditures and revenue generation 
associated with the proposed project.  The project will be administered by the State.  
Additional revenues will be directly generated by the $6.75 nonrefundable application fee 
and the $272.50 resident tag fee.  In the event that a nonresident applicant is selected, 
he or she would pay a tag fee of $500, in addition to the nonresident license fee.  Further, 
since one tag is available for auction, as authorized by Section 4902, Fish and Game 
Code (Appendix 1), there is the potential to generate a substantial amount of revenue 
from the sale of this tag.  Table 2-1 indicates the amount of revenue generated by the sale 
of fund-raising tags.  Total revenues since 1987 equal $2,288,635.75. 
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Table 4-2 shows the extremely high demand for bighorn sheep hunting 
opportunities.  Assuming a similar demand in 2004, a substantial amount of revenue 
would be generated between application fees, tags, and the auction of one tag for 
fund-raising purposes.  Revenues generated from the project would be greater than the 
additional costs to the State to administer the program.  All revenues generated as a 
result of activities associated with bighorn sheep tags must be used solely to benefit 
bighorn sheep management programs in California, as required by Section 4903, Fish 
and Game Code (Appendix 1). 
 

Recreational use benefits measure the dollar value that hunters place on having 
the opportunity to hunt bighorn sheep.  These benefits are equivalent to the dollar amount 
that hunters would be willing to pay for this activity, over and above what they have to pay 
in expenses (license, application, and tag fees).  Because the demand for bighorn sheep 
tags exceeds the supply, most hunters will not have the opportunity to hunt bighorn sheep. 
 If provided the opportunity, however, the activity value to hunters would be measured as 
their collective or aggregate willingness to pay, less the cost required to participate.  
Although no data are available to measure the recreational use benefits associated with 
the proposed project, the existence of these benefits should be recognized. 
 
GROWTH-INDUCING IMPACTS 
  

The vast majority of bighorn sheep herds in California occur on lands administered 
by BLM, USFS, and NPS.  The Department, in cooperation with these land management 
agencies, is working diligently to protect existing bighorn sheep habitat, to initiate habitat 
improvement projects where they will be beneficial to bighorn sheep, and to restore 
bighorn sheep to historical ranges from which they have been eliminated.  These 
agencies have habitat improvement and acquisition plans in place and are working jointly 
on behalf of California's bighorn sheep resource.  The long-term outlook for bighorn 
sheep habitat on public lands in California is stable to improving. 
 

No more than 11 hunters will be using the hunt areas just prior to and during the 
hunting seasons.  They may be accompanied by guides and other nonhunters.  Since the 
hunt zones are primarily public land administered by the BLM under appropriate Federal 
laws which limit development and alteration of environmental features, it is unlikely that 
the proposed project will cause growth in the local area.  Potential effects would be 
expected to be limited to a short duration just prior to and during the hunting season.  
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Local businesses may provide lodging and supplies, but most hunters since 1987 have 
set up temporary camps in conformance with Federal laws and regulations related to the 
use of public lands. 
 
EFFECTS ON PUBLIC SAFETY 
 

Since 1987, the Department has not received any reports of bighorn sheep hunting 
related casualties in California.  This does not diminish the fact that people have died or 
been wounded while hunting other big game mammals, such as deer (Department of Fish 
and Game, Wildlife Protection Division, 1992).  Data for deer indicate that, based on the 
total number of license hunters in California and the annual number of accidents, there is 
roughly a 0.000015-0.0000425 probability of being killed or wounded while hunting since 
1975.  Additionally, Department records show that no nonhunting injuries or deaths have 
occurred as a result of bighorn sheep hunting.  As with any outdoor activity, there is 
always a risk of injury or death.  However, the probability of being injured while hunting 
bighorn sheep is extremely low.  This good safety record is due, in part, to the 
requirement that all hunters must successfully pass a hunter safety education course 
prior to receiving a hunting license. 
 
SHORT-TERM USES AND LONG-TERM PRODUCTIVITY 
 

The proposed project allows one additional hunter, bring the total potential harvest 
of 11 adult male bighorn sheep for all hunts.  Hunter success is expected to be high 
(67-100 percent).  This short-term use will impact long-term productivity by removing 
individuals, thereby reducing competition for forage.  However, given the extremely 
limited harvest of 11 bighorn sheep from six mountain range complexes, any reduction in 
intraspecific competition would be negligible. 
 

If the proposed project were delayed, no significant long-term impact on the 
population would be expected.  However, this delay would eliminate the proposed one tag 
additional to the public hunting element as part of the Department's bighorn sheep 
management program, and would not address the high demand for more recreational 
hunting opportunities involving bighorn sheep.  In 2003, 7,697 individuals applied for 
Nelson bighorn sheep tags. 
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The proposed action of removing no more than 11 mature Nelson bighorn sheep 
rams by hunting should not have a significant long-term adverse impact on either the 
specific populations to be hunted or on the statewide population of bighorn sheep (see 
Impacts of Hunting on the Species Populations). 
 
CUMULATIVE IMPACTS 
 

Although the proposed project provides for one additional hunter for mature 
bighorn sheep rams in the Kelso Peak/Old Dad Mountains.  It is reasonably foreseeable 
that, if this project is approved, the Commission would consider and may approve 
additional hunts in the future.  Since the statutorily mandated regulation process involves 
review at least once every three years, and data are collected by the Department during 
each year.  Appropriate, biologically sound recommendations would be presented by the 
Department to the Commission prior to consideration of any future hunt. 
 

Section 207, Fish and Game Code (Appendix 1), requires that the Commission at 
least once every three years review and consider revisions to regulations relating to 
mammals.  This law requires that the Commission receive recommendations regarding 
mammal hunting regulations from Commission members, its staff, the Department, other 
public agencies and the public.  The process is comparable to the Commission 
establishing specific harvest quotas for deer, elk, and pronghorn antelope seasons 
annually.  The system has worked well over time in adjusting the hunting program to 
maintain healthy populations of the aforementioned species. 
 

After a thorough evaluation of the proposed project over time and in conjunction 
with other related past, present, and reasonably foreseeable future projects, the 
Department has concluded that there will be no significant adverse cumulative effects 
on the State's bighorn sheep resource.  This determination was based upon a careful 
analysis of the potential environmental impacts of this project, together with other projects 
and/or actions. 
 

This finding was made based, in part, on the following: 
 

1. The proposed project calls for adding one additional bighorn sheep tag in the 
Kelso Peak/Old Dad Mountains, at levels that are well below 15 percent of the 
mature rams, as defined in Section 4902, Fish and Game Code.  Hunting is not 
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expected to have a significant negative long-term effect on the population size. 
 The proposed project is consistent with the State's Wildlife Conservation 
Policy contained in Section 1801, Fish and Game Code. 

 
2. The continued monitoring of harvest trends and population parameters of the 

populations, along with the Department and the Commission's 
regulation-setting process, involves an annual review of the status of the 
State's bighorn sheep resource.  After careful evaluation of the population and 
any changed environmental circumstance, this process will provide for 
adjustments in bighorn sheep hunting regulations necessary to assure the 
health and viability of the bighorn sheep populations. 

 
Effects of Habitat Loss and Degradation 
 

The proposed project, in combination with current bighorn hunts and other factors, 
is not likely to cause habitat loss and degradation.  Only 11 hunters, their guides, and 
selected individuals will participate in the bighorn sheep hunt.  Given the relatively low 
densities of human use, any habitat loss and degradation by hunters would be negligible. 
 

Changes in habitat are not expected to be significant in the project areas in the 
foreseeable future.  Most of the land in all of the management units is administered by 
BLM, NPS, or USFS.  In 1994, a legislative act entitled "California Desert Protection Act 
of 1994" (S. 21) passed Congress and designated wilderness areas and wilderness study 
areas to be administered by the BLM and NPS throughout the deserts of southeastern 
California.  Most of the areas of greatest bighorn sheep use in the proposed hunt areas 
are now designated as wilderness and are administered accordingly by the BLM, NPS, or 
USFS.  Areas designated as wilderness will have the habitat within protected in perpetuity 
or until Congress determines that other values exceed those associated with wilderness 
classification.  Therefore, the cumulative environmental impact of habitat loss and the 
proposed project will not be significant. 
 
Effects of Drought 
 

Drought can have an impact on local populations of bighorn sheep.  In fact, 
drought conditions have contributed to the observed poor lamb recruitment rates in 1994 
and 1996.  Although there is some speculation that drought conditions have resulted in 
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the elimination of localized populations of bighorn sheep (Weaver et al. 1969), drought 
conditions are a natural occurrence with which bighorn sheep have been faced 
throughout their evolutionary history.  Further, drought conditions are generally localized, 
both spatially and temporally.  Thus, the possibility of drought impairing the bighorn sheep 
population on a statewide basis is unlikely.  It is anticipated that the statewide population 
will remain in a healthy, viable condition, even though dynamic weather patterns may 
affect some populations in some years. 
 

Evaluation of bighorn sheep performance and habitat conditions and trends is an 
ongoing facet of the Department's bighorn sheep management program.  Information 
collected by the Department and other sources will be utilized to modify any future 
recommendations for hunting proposals or to recommend other management activities, 
such as habitat improvement or acquisition.  The impacts, if any, of a catastrophic event 
on bighorn sheep populations would be addressed in any future management activities.  
In addition, the Commission has the regulatory authority (Section 240, Fish and Game 
Code) to take emergency action to cancel or suspend hunting of Nelson bighorn sheep in 
any management unit if a catastrophic event occurred which, in conjunction with a hunting 
program, could significantly impact those bighorn sheep populations.  As described in 
Chapter 4, the effects of both hunting of mature rams and habitat changes have been 
monitored in the Marble Mountains and Kelso Peak/Old Dad Mountains (Torres et al. 
1994b).  Similarly, habitat changes and use with regard to bighorn sheep in the 
Clark/Kingston Mountains, Orocopia Mountains, San Gorgonio Wilderness, and Sheep 
Hole Mountains management units have been closely monitored.  The Mojave and 
Sonoran deserts are naturally dry, since they receive very little rainfall.  Bighorn sheep, 
other species of wildlife and their habitats have evolved in an environment where drought 
is natural.  Artificial water catchments have been placed in the areas to supplement 
natural sources of free water for bighorn sheep to drink.  Rainfall generally does not limit 
drinking water for bighorn sheep but affects forage quantity and quality.  Although detailed 
rainfall data for the hunt zones are limited, the judgment of knowledgeable Department 
employees familiar with the areas indicate that recent rainfall patterns, combined with the 
existing and  proposed increased hunting of no more than 11 mature rams, will not result 
in a significant adverse effect on the bighorn sheep populations.  The judgment was 
based on the effects of rainfall and hunting since 1987. 
 
Effects of Wildfires 
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The sparse vegetation and lack of fuel makes it unlikely that wildfires have 
the potential to adversely affect bighorn sheep in the hunt zones.  However, the 
San Gorgonio Wilderness occurs in an area of potential wildfires, particularly the 
winter range.  In this area, fire is beneficial to bighorn sheep.  Most research has 
shown burning, especially prescribed burning, to be favorable to bighorn sheep and deer. 
These fires maintain movement corridors, escape terrain, and provide new herbaceous 
vegetation.  Large mammals, such as deer and bighorn sheep, are able to escape during 
wildfires (Schaefer, and Torres, unpublished data), as most areas burn in a patchy 
fashion, even when large areas are burned (Stoddard 1963, Phillips 1965, and Vogl 
1967). 
 

Since 1987, when hunting of a limited number of rams began, no major fires have 
occurred in the areas of greatest bighorn sheep use.  However, the Department and the 
BLM, NPS, and USFS will consider this potential in managing bighorn sheep populations 
and their habitat. 
 
Effects of Diseases, Road Kills, and Other Mortality 
 

In addition to the factors previously considered, there are no data available to 
indicate that road kills, disease, predation, or natural mortality factors will act as additive 
impacts which, along with the mortalities associated with the limited hunting program, will 
have significant adverse cumulative impacts on local, regional or statewide bighorn sheep 
populations. 
 

While two populations of translocated California bighorn sheep experienced 
catastrophic die-offs as a result of exposure to pathogens associated with domestic 
sheep (Lava Beds, Siskiyou County, 1980; Warner Mountains, Modoc County, 1988), the 
potential for further contact with domestic sheep, and thus an associated die-off of a 
localized population, is remote.  There are no domestic sheep grazing allotments within 
any of the management unit boundaries.  As part of its ongoing management program of 
established bighorn sheep populations, the Department routinely takes blood samples to 
monitor the exposure to various disease organisms.  Additionally, BLM has prepared 
management plans for many areas to minimize any conflicts between bighorn sheep and 
livestock.  The Department has not observed and does not anticipate any significant 
impacts resulting from disease in combination with the proposed hunting project. 
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On August 25, 1995, during the monitoring of radio-collared bighorn sheep, 
two mortalities (17 percent of 12 telemetered ewes) were detected in the Old Dad 
Mountain population of bighorn sheep.  Upon follow-up 12 dead bighorn sheep were 
found near an artificial drinker in a canyon on the main mountain.  Wehausen (December 
1995; Department report summarizing die-off) conducted extensive  
ground surveys and documented a total of 45 dead bighorn sheep (19 lambs, 16 ewes, 
and 10 rams).  Extensive laboratory testing indicated that botulism poisoning from 
bighorn lambs that fell into, were trapped, died, and fouled the water was the cause 
(P. Swift 1995; California Department of Fish and Game, Wildlife Investigations Lab, 
Preliminary findings of bighorn sheep die-off at Old Dad Mountain).  As was determined, 
an open lid to a water storage container attracted and trapped the bighorn sheep lambs. 
 This device was immediately removed and replaced with new tanks that do not have 
such lids.  In many ways, this die-off mimics a previous removal of 49 adult bighorn sheep 
(30 females, 19 males) from this population for translocation projects in 1992.  As after the 
1992 translocation project, this bighorn sheep population is expected to increase as 
recruitment increases.  Indeed, the 1995 recruitment of 48 lambs:100 ewes is high.  
Unfortunately, the loss of bighorn sheep from this poisoning tragedy will delay future 
population augmentation and reintroduction projects.  However, given that only 26 adult 
bighorn sheep (10 rams) were lost from this population, numerous rams persist to ensure 
adequate reproduction.  Further, population estimates after this die-off have continued to 
increase, and the proposed hunting project has been determined not to adversely impact 
this population. 
 
 
Effects of Illegal Harvest 
 

In recent years, the Department has documented annually approximately one to 
three cases of bighorn sheep being killed illegally statewide.  These incidents have 
occurred over a large portion of the total area inhabited by bighorn sheep.  The 
verified illegal take involves an extremely low proportion of the State's approximately 
3,600 bighorn sheep and is widely distributed.  Illegal take does not appear to be a 
significant factor affecting the population.  In 1990, there was one case prosecuted 
regarding the take of a bighorn sheep.  In 1993, there were no poaching incidents 
reported.  In January 1994, one bighorn ewe was illegally killed in the Little San 
Bernardino Mountains, Riverside County.  In December 1994, one bighorn ewe was 
illegally killed in the Orocopia Mountains, Riverside County.  Since the bighorn sheep 
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outside the hunt zones are either fully protected or State-listed species, detecting and 
preventing illegal take is a high priority for the Department. 
 

Currently, there are 210 wardens and 46 warden lieutenants assigned to field 
enforcement statewide (Table 4-3). 
 
 

TABLE 4-3 
Number of Warden and Lieutenant Positions Listed by Region 

  
TABLE 4-3. Number of Warden and Lieutenant Positions Listed by  

Region/Di ision v 
Class 

 
Region 1 

 
Region 2 

 
Region 3

 
Region 4

 
Region 5

 
Region 6

 
OSPR 

 
HQ 

 
Total 

Warden 26 34 38 28 33 21 13 17 210  
Lieutenant 

 
6 

 
9 

 
8 

 
5 

 
8 

 
3 

 
4 

 
3 

 
46 

Captain 3 5 3 5 3 3 3 7 32 

 

 
Effects of Depredation 
 

Regarding depredation to land or property, the Department does not have 
the authority to issue kill permits for bighorn sheep causing property damage 
(Section 4181, Fish and Game Code). 
 
 
 
WELFARE OF THE INDIVIDUAL ANIMAL 
 
Introduction 
 

Section 203.1, Fish and Game Code, provides as follows:  "When adopting 
regulations pursuant to Section 203, the Commission shall consider populations, habitat, 
food supplies, the welfare of individual animals, and other pertinent facts and testimony." 

Consideration of bighorn sheep populations, habitats, food supply, and other facts 
pertinent to the anticipated effects of the project on bighorn sheep are contained in this 
environmental document prepared by the Department in compliance with CEQA.  This 
section deals only with considerations of individual animal welfare.  This subject is 



 
 107 

discrete and distinct from those included in the CEQA-mandated environmental analysis. 
 It is an additional obligation imposed on the Department by the Fish and Game Code.  
This section is included in this document for convenience and to permit the public and 
interested persons to consult a single document in order to read and evaluate the 
Department's analysis. 
 

Because bighorn sheep inhabit open range, wounding loss is expected to be 
extremely low.  Animals shot do not often escape from the view of the hunter.  The 
bighorn sheep hunt is very closely monitored by the Department.  License tagholders are 
required to attend and successfully complete a mandatory hunter orientation program.  
Since the hunt began in 1987, wounding loss has not been confirmed. 
 

To the Department's knowledge, there have been no specific scientific studies of 
wounding effects on bighorn sheep.  Therefore, studies done on other large game 
mammals will be referenced. 
 
Effects of Various Methods of Take (Pain and Suffering) 
 
Bullets 
 

In the case of bullets, it has been determined that centerfire bullets transfer 
sufficient energy to the animal to cause fatal wounds and traumatic shock adequate to 
bring about quick death.  Despite these performance standards, time to death is affected 
by shot placement.  An animal shot with a gun in the heart-lung area or a critical portion 
of the central nervous system, such as the brain or spinal cord, will generally die in less 
than 22.3 seconds, with a range from one to 26.4 seconds (Ludbrook and Tomkinson 
1985, p. 13).  An animal shot in a less vital area may not die for a considerably longer 
period of time, ranging from 240 to 360 seconds, depending on the location (Ludbrook 
and Tomkinson 1985, p. 13).  Some shots in nonvital areas wound but do not kill the 
animal (Benke 1989). 
 
Archery 
 

When the Commission initially authorized the limited hunting of mature bighorn 
rams in the Marble Mountains and Kelso Peak/Old Dad Mountains areas in 1987, archery 
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hunting was not provided.  As a result of reviewing public recommendations requesting 
that archery equipment, as defined in Section 354, Title 14, CCR, be authorized for taking 
bighorn rams, the Commission added this method of take in 1988.  Since that time, the 
Department is aware of only seven tagholders who attempted to use archery equipment 
to take a bighorn ram.  Department records indicate that only three were successful in 
killing rams in 1988, 1994, and 1996.  An interview with the other hunters indicated that 
they initially attempted to hunt with a bow, were not successful, and ultimately used a rifle 
to kill a ram.  Given that recorded efforts of archery hunting have not resulted in wounding 
loss, the Department concluded that the use of archery equipment to hunt a limited 
number of mature bighorn rams would not be expected to cause significant adverse 
effects on bighorn sheep. 
 

In order to provide the public and various decision makers with the available 
information on the issue of archery wounding, the pertinent literature on wounding is 
contained in the Bibliography. 
 
Chase-Related Effects 
 

The project may result in individual animals being chased by hunters.  During the 
bighorn sheep hunt, individual hunters may not be accompanied by a dog or dogs.  There 
is no anticipated project-related impact associated with dogs. 

It is possible that an individual bighorn sheep will be chased by hunters.  Such a 
chase would probably cause the animal to suffer anxiety, fear, and stress.  Anxiety is 
generally defined as an unfocused response to the unknown [Journal of the American 
Veterinary Medical Association (JAVMA 1987)].  Fear is a focused response to a known 
object or previous experience (JAVMA 1987, page 1,187).  Stress is commonly defined 
as the effect of physical, physiologic, or emotional factors that induce an alternation in an 
animal's homeostasis or adaptive state. 
 

Stress and its subsequent responses may be categorized in three ways.  These 
are:  (1) neutral stress - this form of stress is not intrinsically harmful and evokes 
responses that neither improve nor threaten the animal's well being; (2) eustress - stress 
that involves environmental alternatives that in themselves are not harmful to the animal 
but which initiate responses that may in turn have potentially beneficial effects; and (3) 
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distress - stress that creates a state in which the animal is unable to adapt to an altered 
environment or to altered internal stimuli (JAVMA 1987, pages 1,187-1,188). 
 

Animals may experience anxiety and fear in response to naturally occurring stimuli. 
 For example, bighorn sheep are naturally chased by predators.  It is assumed that 
bighorn sheep, if given a choice, would choose not to be pursued.  In this sense, pursuit 
may be viewed as having an adverse effect on individual animal welfare. 
 

The three recognized forms of stress (JAVMA 1987, pages 1,186-1,187) have 
different manifestations.  Eustress is not applicable.  The project will not alter the 
individual bighorn sheep environment.  Bighorn sheep have evolved an exceptional 
physical ability to flee from pursuers.  Consequently, pursuit by hunters does not 
represent a change to the bighorn sheep's natural environment sufficient to prompt 
further evolutionary responses. 
 

Neutral stress and distress are both potentially relevant and adverse.  Neutral 
stress would be exhibited by an animal fleeing from hunters and would probably continue 
up to the point at which the pursuit ended.  Presumably, the pursuit would end when the 
animal evaded its pursuers or was shot by the hunter.  Effects of wounding is discussed 
separately. 
 

A pursued animal could experience some degree of distress.  The distress could 
become more acute if the animal were cornered or otherwise became unable to 
successfully flee.  If the stress-inducing stimuli are short-term, the animal's responses 
should not result in long-term harmful effects.  Prolonged or excessive stress may result 
in harmful responses, such as abnormal feeding and social interaction behavior and 
lowered reproductive success.  It has been reported that long-term distress in animals 
can result in pathologic conditions, such as gastric and intestinal lesions, hypertension, 
and immunosuppression (JAVMA 1987, page 1,188). 
 

Both neutral stress and distress may be viewed as adverse effects on the welfare 
of individual animals.  Neutral stress resulting from the project may be different from 
naturally occurring neutral stress because of the possibility of pursuit by hunters.  
However, this potential stress is not expected to have any long-lasting effects, because 
each chase presumably terminates with the bighorn sheep's escape or death.  Although 
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distress is capable of producing long-term adverse effects, the project is not expected to 
have that result, because the hunting season is of limited duration, and any 
distress-inducing conditions will be temporary. 
 
Effects of Wounding 
 

Wounding is the most significant adverse effect that the project will have on the 
welfare of individual animals.  As a result of the project, individual animals may be 
wounded. 
 

Wounding is a generic term that refers to any nonlethal injury (McCaffery 1985).  
The nature of the specific wounds ranges from superficial to seriously disabling 
(Nettles et al. 1976, Lohfeld 1979).  In many cases, a seriously disabling wound may lead 
to the animal's death from secondary causes, such as infection or disability that prevents 
the animal from successfully foraging for food, evading natural predators, or performing 
other functions necessary to its survival (Nettles et al. 1976).  The wounding of animals is 
an unavoidable result of hunting (see Bibliography for references on archery wounding). 
 Wounding rates vary considerably, depending on the type of equipment used (guns or 
archery equipment).  Death caused as a result of these wounds (wounding loss) varies as 
well.  Some authors suggest that archery wounding rates and loss are as high as 80-100 
percent of the legal take (Boydston and Gore 1987, Benke 1989, and Pacelle 1990).  
Others believe that, while archery wounding rates can be as high as 50 percent of harvest 
(Downing 1971 and Herron 1984), wounding loss is less than 15 percent (Lohfeld 1979, 
Herron 1984, Ludbrook and Tomkinson 1985, and Fuller 1990). 
 

The effects of these wounds on the individual animal are the subject of much 
debate.  Benke (1987) states that broadheads are ineffective in killing deer and thus 
cause much pain and suffering.  The contrary view of this effect is offered by Georen 
(1990a) and Dr. Bruce Stringer (International Bowhunter Educational Manual 1989, 
pp. 33-34).  They believe that lethal wounds result in quick, near painless death due to 
blood loss.  Moreover, Nettles et al. (1976) asserts that long-term suffering resulting from 
traumatic injury probably affects very few deer. 
 

Existing evidence is inconclusive as to the extent to which archery wounds lead to 
infection.  Benke (1989) and Pacelle (1990) state that a common cause of death is septic 
infection caused by arrow wounds.  They contend that arrows generally inflict dirty 
wounds, because numerous hair are drawn into the wound.  Bacteria from the clipped 
hairs begin multiplying in the wound channel and eventually cause death. 
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The Department was unable to identify any scientific studies that have been 

published that measure or evaluate whether these wounds cause septic conditions.  It 
has been suggested (Georen 1990a), however, that nonlethal wounds cause relatively 
clean wounds and that such wounds bleed profusely.  This results in an inner-cleaning 
effect before bleeding is impeded by thrombosis, arterial spasm, or coagulation. 
 
Conclusion 
 

It is clear that wounding causes pain.  The extent or level of this pain (considering 
the type of wounds) felt by the animal is unclear, as the information available is 
inconclusive. 
 

The existing hunting regulations has been designed to limit wounding through the 
specification of minimum performance requirements for archery equipment and firearms. 
 It is expected that some wounding will nevertheless occur.  The methods of take are not 
100 percent lethal.  Lethality is largely a function of hunter skill and accuracy. 
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 CHAPTER 5.  ANALYSIS OF ALTERNATIVES TO THE PROJECT 
 

In addition to the proposed project, the Department is also providing the 
Commission with one hunting alternative to the proposed project which could feasibly 
attain the basic project objective of including hunting as an element of bighorn sheep 
management.  The hunting alternative was selected to provide the Commission with two 
options for hunting.  This alternative provides for one tag to be issued in the 
Marble/Clipper Mountains, one tag to be issued at Old Dad Peak, one tag to be issued in 
the Clark/Kingston Mountain complex, one tag to be issued in the Orocopia Mountains, 
zero tags to be issued in the San Gorgonio Wilderness, one tag to be issued in the Sheep 
Hole Mountains, one tag to be issued in the White Mountains, and one auction tag, which 
may be used in any area.  It allows the use of the latest annual census information to 
confirm the tag quotas for each area are below the statutory limit of no more than 
15 percent of the mature rams.  This alternative is based on the premise that the number 
of tags allocated should be even more biologically conservative than 15 percent of the 
mature rams estimated during surveys. 
 

In addition, two alternatives which do not include hunting and, therefore, do not 
achieve the primary project objective are also provided to the Commission.  These 
alternatives are:  (1) a "no-hunting" alternative, and (2) relocation of the excess rams 
proposed to be available for hunting during future translocation projects. 
 
ALTERNATIVE 1 - NO HUNTING 
 

The "no-hunting" alternative would continue other bighorn sheep management 
activities in a manner similar to that practiced prior to 1987, the initial year that hunting of 
bighorn sheep in the Marble Mountains and Kelso Peak/Old Dad Mountains was 
authorized by the State Legislature.  This alternative would continue the translocation of 
bighorn sheep to available historical habitat, just as would occur under the proposed 
project. 
 

Under the "no-hunting" alternative, the Department would continue to survey 
bighorn sheep populations and to update management plans as appropriate.  Further, the 
Department would continue in its aggressive programs to re-introduce bighorn sheep to 
historical ranges and to protect bighorn sheep habitat from other conflicting uses, 
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consistent with the mandates of the land management agencies.  Opportunities for 
non-hunting uses would remain unchanged, just as they will under the proposed project.  
 
 However, up to 4-22 Nelson bighorn sheep rams would not be killed by hunters and, for 
at least a short period, would be available for non-hunting values.  No significant adverse 
effects to habitat or other species would be expected to result from this alternative. 
 

Under this alternative, it is possible that support for bighorn sheep management 
programs by interested conservation groups and hunters would decline.  This decline 
could result from reducing the value of bighorn sheep to a segment of the public by 
unnecessarily preventing the hunting of a limited number of mature rams.  These groups 
have provided support, both politically and financially (Bleich et al. 1982a), for bighorn 
sheep management in California and have been the primary organized supporters of 
habitat protection and improvement projects (Bleich 1990a).  Without the continuing 
support of these individuals, it is possible that activities associated with the protection and 
enhancement of bighorn sheep habitat and the political support for an aggressive 
translocation program would be reduced.  Further, substantial revenues resulting from the 
sale of license tags and applications would be unavailable for use in bighorn sheep 
management programs. 
 
ALTERNATIVE 2 - TRANSLOCATE MATURE RAMS IN LIEU OF HUNTING 
 

The translocation alternative would provide that two rams from the Marble/Clipper 
Mountains, four rams from Kelso Peak/Old Dad Mountains, two rams from the 
Clark/Kingston Mountains, one ram from the Orocopia Mountains, two rams from the San 
Gorgonio Wilderness, one ram from the Sheep Hole Mountains and two additional ram 
from any hunt zone be translocated in lieu of removing them by public hunting.  The 
proposed action would also involve translocation of bighorn sheep, but would not be 
limited to surplus rams. 
 

As described in the report to the Legislature Regarding Bighorn Sheep 
Management (Department of Fish and Game 1998), the Department currently has an 
active and ongoing bighorn sheep translocation program.  In fact, it is a Department 
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objective to re-establish bighorn sheep on historical ranges (Department of Fish and 
Game 1983), and legislative direction toward that end is provided in sections 4900 and 
4901, Fish and Game Code (Appendix 1). 
 

The Department has removed a total of 55 animals from the Marble Mountains and 
222 animals from Old Dad Peak in an effort to re-establish populations of bighorn sheep 
on historically occupied ranges in the Argus Mountains, Eagle Crags, Sheep Hole 
Mountains, Whipple Mountains, Chuckwalla Mountains, Avawatz Mountains, Bristol 
Mountains, and Bullion Mountains.  Animals have been translocated in ratios of 
approximately three females to one male, resulting in the high ram ratios remaining in the 
Marble Mountains and Kelso Peak/Old Dad Mountains.  As noted previously, bighorn 
sheep are polygynous (one male is capable of breeding with many females).  Hence, a 
translocated ram ratio of 33:100 ewes is entirely satisfactory for establishing new 
populations. 
 

Arguments have been made that excess rams should be moved to other mountain 
ranges in an effort to preclude the "deleterious effects of inbreeding."  However, existing 
literature on the subject (Schwartz et al. 1986, Bleich et al. 1990b) suggests that 
populations of bighorn sheep in the Mojave Desert are sufficiently large enough and 
appropriately located adjacent to one another, with evidence of inter-population 
movement, to conclude that the majority of the bighorn sheep in the Mojave Desert are 
part of at least two large metapopulations.  These metapopulations are sufficiently large 
enough to provide for long-term species preservation and evolution because of the 
maintenance of genetic variation (a level seven or eight reserve, according to 
Schonewald-Cox 1983).  Thus, there is no reason that rams should be moved merely to 
provide greater genetic variation in other Mojave Desert populations of bighorn sheep. 
 

Land management agencies, such as the BLM and USFS, must complete a series 
of environmental documents prior to the translocation of bighorn sheep to lands under 
their jurisdiction.  This is a time-consuming process, and the Department is diligently 
pursuing translocation projects to a number of areas.  Removal of a limited number of 
mature rams from the proposed hunt zones by hunting will not affect future opportunities 
to translocate bighorn sheep to suitable sites within historical ranges as the 
environmental documents and other necessary steps are completed. 
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In 1990, it was estimated to costs an average of $2,257 to translocate a bighorn 
sheep from one mountain range to another (Bleich 1990b).  Given the great expense 
involved in such an operation and the absence of any biological justification, there is no 
practical reason for translocating only rams from the Marble Mountains, Kelso Peak/Old 
Dad Mountains, Clark/Kingston Mountains, Orocopia Mountains, and San Gorgonio 
Wilderness to other areas. 
 

Since the Department currently has an active and ongoing bighorn sheep 
translocation program, relocating additional rams would not improve the program.  This 
alternative would not address the Legislature's policy to provide diversified uses of wildlife, 
including hunting.  Additionally, this alternative would not achieve the project objective of 
providing public hunting opportunities. 
 
ALTERNATIVE 3 - LOWER HUNTING HARVEST OF MATURE RAMS 
 

Under the lower level of hunting alternative, the census data obtained for each 
mountain range would be used only to verify that the action of bighorn sheep hunting in 
the Marble/Clipper Mountains, Kelso Peak/Old Dad Mountains, Clark/Kingston Mountains, 
Orocopia Mountains, San Gorgonio Wilderness, Sheep Hole Mountains, and White 
Mountains would be consistent with the not more than 15 percent of mature rams 
described in Section 4902, Fish and Game Code (Appendix 1).  A total of one tag would 
be issued for the Marble/Clipper Mountains, one tag would be issued for Kelso Peak/Old 
Dad Mountains, one tag would be issued for the Clark/Kingston Mountains, one tag would 
be issued for the Orocopia Mountains, zero tags would be issued for the San Gorgonio 
Wilderness, one tag would be issued for the Sheep Hole Mountains, one tag to be issued 
in the White Mountains, and one auction tag would be available for use in any area. 
 

Under this alternative, fewer tags would be issued than would be issued under the 
proposed project.  It would result in the take of fewer rams in the proposed hunt zones.  
A high demand for recreational hunting opportunities involving bighorn sheep hunting 
exists, and this alternative would result in less hunter opportunity than the proposed 
project.  The implementation of this alternative would result in no significant change in 
existing population levels for the herds.  Ram ratios in all herds would remain well above 
the established herd objectives, and the size of the ewe population would not be affected. 
 Because there would not be a significant change in bighorn sheep numbers on a local, 



 
 116 

regional, or statewide basis, there would be no significant effect on nonhunting 
recreational opportunities.  This alternative would not adequately address the high 
demand for more recreational opportunities involving bighorn sheep. 
 

However, should the Commission select this alternative, the general season would 
begin in all hunt areas on the first Saturday in December and extend through the first 
Sunday in February.  A hunting season for the purchaser of the auction tag would begin 
on the first Saturday in November and extend through the first Sunday in February.  That 
individual would have the option of hunting in any of the proposed hunt zones.  The total 
number of tags would be below the 15 percent limitation set by the Legislature. 
 

Nonhunting opportunities (photographing, viewing, and nature study) would not 
differ significantly from the proposed project.  Although the expected effects would be 
similar to the proposed action, no significant effects on habitat or other species would be 
expected, based on the potential removal of so few mature rams. 
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 CHAPTER 6.  CONSULTATION 
 

Prior to preparing this draft environmental document, in mid December, the 
Department prepared a notice of preparation (NOP).  This notice was provided to 
individuals and/or organizations which expressed an interest in bighorn sheep 
management in the past.  The NOP was also provided to the State Clearinghouse for 
distribution, as well as to land management agencies in California that have an interest 
or play a key role in bighorn sheep management.  The Department has consulted with 
numerous State and Federal agencies regarding bighorn sheep issues. 
 

In an effort to provide the Commission with a reasonable range of alternatives, 
including the no-project option, and to inform it of the wide range of public concern and 
recommendations relating to bighorn sheep hunting, this draft environmental document 
was prepared to include this additional information and analyses of the alternatives. 
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CHAPTER 7. RESPONSE TO COMMENTS REGARDING  
THE PROPOSED PROJECT 

 
 

In accordance with CEQA, Public input and agency consultation were encouraged 
during the environmental review process.  An NOP was provided to the State 
Clearinghouse, land management agencies having a key role in wild pig management, 
and all individuals and organizations which expressed an interest in wild pig management. 
 The draft environmental document examined a variety of alternatives.  The proposed 
project was recommended by the Department because it provided the public with the 
widest range of recreational opportunities related to wild pig populations, either state wide 
or locally.  Every effort was made to avoid a biased analyses of issues.  In general, the 
Department attempted to make the draft environmental document understandable to the 
public and to objectively summarize a large amount technical information.   The 
Department reviewed and summarized a great deal for scientific literature, which is cited 
in the document.  
 

No comments regarding the draft environmental document were received. 
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